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T Nuclide is unstable to one-particle emission
¥ Nuclide is unstable to two-particle, but not one particle emission
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"He
He
°He
10e
Hhe
12He
Bhe
14He

Li

26.100+0.200
30.610+0.920
41.470+0.840
50.230+0.880
64.820+0.970
75.090+0.990
88.870+1.030
98.060+1.090
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14.920+0.200
21.020+0.200
24.940+0.200
33.750+0.200
41.160+0.260
53.140+0.320
61.770+0.420
72.290+0.500
81.260+0.540
93.640+0.580
102.600+0.740 t
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15.820+0.200
5.310+0.720
10.820+0.780
12.690+0.200
20.160+0.200
24.950+0.200
35.300+0.220
40.670£0.340
50.970+0.370
58.560+0.350
69.380+0.460
76.210+0.630
87.110+0.960
95.270+1.180
107.970+1.550
118.050+1.850
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23.100+0.810
12.000+0.780
8.550+0.260

13.400+0.200
16.560+0.200
23.650+0.200
28.800+0.210
37.720+0.200
43.750+0.200
52.450+0.330
58.120+0.530
66.600+0.770
74.270£1.150
85.220+1.350
94.950+1.710
108.370+2.040
120.380+2.440
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28.920+1.080
15.760+0.810
10.440+0.280
-0.090+0.200
3.130+0.200
3.020+0.200
9.890+0.200
13.660+0.200
21.030+0.200
24.930+0.200
32.470+0.310
35.720+0.400
43.710+0.790
49.630+0.970
60.240+1.230 T
68.480+£1.500 T
81.740+1.880 t
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10N
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19N
20N
21N
ZZN
ZSN
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26N
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29N
30N
31N
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130
140
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160
170
180
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200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
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13F
14':
15F
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19':
ZOF
21F
22':
23F
24F
25':
ZGF
27':
ZBF
29F
3OF
31':
32F
33F
34':

91.980+2.170
107.130£2.520
118.910+2.770

39.890+1.050
25.390+0.730
17.460+0.350
5.290+0.200
0.170+0.200
5.660+0.200
7.870+0.200
13.110+0.200
15.860+0.200
20.970+0.210
23.740+0.430
29.980+0.610
35.560+0.860
44.670£1.020
52.750£1.340
64.240+1.600
73.490+1.900
87.130+£2.170
98.410+2.600
111.790+2.880
122.900+3.230

50.120+0.980
33.010+0.720
23.450+0.300
8.020+0.250
3.000+0.200
-4.770+0.200
-0.840+0.200
-0.750+0.200
3.330+0.200
3.650+0.250
8.280+0.240
9.300+0.280
15.200+0.520
19.280+0.670
28.240+0.870
34.550+1.040
45.050+1.340
52.780+1.580
65.930+2.020
75.270+2.280
88.120+£2.590
97.400+2.800
109.960+3.030
119.600+3.190

64.970+0.930
46.220+0.630
33.400+0.410
17.750+0.320
11.350+0.280
2.030+0.200
-1.550+0.200
0.110+0.200
-0.060+0.200
2.820+0.200
3.490+0.200
7.900+0.470
11.820+0.570
19.010+0.600
24.330+0.830
33.320£1.070
40.560+1.460
51.760+1.730
60.570+2.030
71.600+2.190
80.090+2.450
91.030+2.590
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99.960+2.720
110.910£2.970
119.720+3.110
131.450+3.340
142.260+3.520

76.950+0.850
54.940+0.680
41.900+0.500
24.870+0.440
16.920+0.360
5.470+0.290
1.800+0.220
-6.980+0.250
-5.810+0.230
-7.720£0.320
-5.180+0.200
-6.010+0.270
-1.760+0.350
0.400+0.270
6.600+0.450
10.400+0.640
18.900+1.000
24.190+1.220
34.870£1.520
41.850+1.660
52.090+1.890
58.960+2.050
69.200+2.150
76.690+2.390
86.960+2.500
94.110+2.760
105.580+2.920
114.810+3.000
127.190+3.170
136.980+3.380
150.190+3.580
160.270+3.760

54.420+0.630
35.840+0.540
25.760+0.470
13.150+0.390
7.060+0.320
-2.200+0.250
-9.440+0.280
-8.400+0.200
-9.380+0.200
-6.900+0.200
-5.740+0.290
-1.050+0.420
2.260+0.640
8.810+0.800
13.580+1.070
22.420+1.200
28.620+1.410
37.240£1.550
43.420+1.680
52.210+1.860
59.030+1.980
67.640+2.190
74.520+2.380
84.420+2.430
93.290+2.560
104.280+2.750
113.660+2.950
125.150+3.140
135.070+3.280
147.330£3.440
157.450£3.510

80.490+0.860
64.510+0.750
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lBMg
19Mg
ZOMg
21Mg
ZZMg
23Mg
24Mg
25Mg
26Mg
27Mg

43.800+0.660 t
32.560+0.580 *
17.520+0.500
10.950+0.430
-0.060+0.360
-5.390+0.300
-14.190+0.370
-13.310+0.320
-16.060+0.270
-14.560+0.200
-14.910+0.390
-10.730+0.430
-9.360+0.440
-3.330+0.690
-0.390+0.750
7.670+0.950
12.250+1.070
20.170+1.180
24.900+1.390
33.010+1.440 t
38.170+1.680
46.520+1.840
51.830+1.930
61.370+2.030
68.850+2.190
79.430+2.370
87.090+2.560
98.420+2.710
106.930+2.880
118.850+£2.910
128.050+3.220
140.760+3.470
150.570+3.660
164.010+3.800
174.600+3.980
188.510+4.160
199.250+4.320
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41.960+£0.720 T
26.440+0.640 T
18.120+0.560
6.760+0.480
-0.060+0.390
-9.020+0.330
-17.230+0.320
-17.260+0.380
-18.100+0.330
-15.850+0.200
-15.010+0.330
-10.810+0.350
-8.660+0.500
-2.220+0.590
1.660+0.690
8.140+0.910
12.190+0.980
18.650+1.140
23.540+1.340
30.310+£1.390
35.270+1.550
43.420+1.680 T
50.490+1.830
59.350+1.990 T
66.850+2.140 *
76.770+2.320 t
84.940+2.380 T
95.950+2.630 t
104.730+£2.880 T
116.550+3.010 T
126.180+3.230 T
138.520+3.360 T
148.750+£3.530 T
161.570+£3.720 T
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1QSi
ZOSi
lei
ZZSi
23Si
24Si
ZSSi
ZGSi
27Si
ZSSi
ZQSi
SOSi
3lsi
BZSi
33Si
34Si
35Si
3GSi
37Si
SSSi
398i
4OSi
4lSi
428i
43Si
44Si
4SSi
4GSi
47Si
4BSi
4gsi
SOSi
Slsi
SZSi
53Si
5ASi
SSSi
Sﬁsi
57Si
SBSi
SQSi
GOSi

22p
23p
24p
25p
26p
27p
28p
295
3ip
32p
3p
34p
3p
36p
37p
38p
39p
40p
41p
42p
43p
44p
45p
46p
47p
48p
49p
50p

172.000£3.920 t

87.890+1.060 t
63.590+0.970 T
49.440+0.880 T
32.180+0.790 %
23.510+0.690
10.660+0.590
3.680+0.500
-7.050+0.390
-12.510+0.330
-21.370+0.380
-21.890+0.280
-24.670+0.310
-22.950+0.200
-23.940+0.300
-20.530+0.250
-19.990+0.280
-14.260+0.360
-11.820+0.510
-6.020+0.630
-3.620+0.800
2.570+0.870
5.890+0.990
12.300+1.060
15.870+1.270
23.610+1.400
28.960+1.520
37.660+1.630 T
43.750+1.800
53.340+1.870
60.590+2.150
71.180+2.360
79.070+2.470
90.710+2.650
99.240+2.850
111.230+2.980
120.380+3.150
132.880+3.370
142.290+3.550
155.230+3.750
165.020+3.870
178.070+£3.980
188.050+4.070
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60.650+1.050
43.030£0.940
32.870+0.820
19.860+0.710
11.110+0.580
-0.600+0.500
-7.590+0.390
-16.930+0.290
-24.440+0.280
-24.550+0.270
-26.320+0.200
-24.520+0.200
-24.690%0.330
-20.400+0.250
-18.640+0.320
-14.500+0.520
-12.360+0.600
-7.750+0.580
-4.780+0.710
0.240+0.830
3.400+1.020
9.420+1.110
14.610+1.200
21.900+1.340
27.660+1.400
36.320+1.690 t
43.150£1.930
52.860+2.000
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26C|
27C|
ZBCl
29C|
3OC|
3lcl
32C|
33C|
3SC|
36C|
37c|
38C|
39C|
4OC|

60.570+2.170 %
71.120+2.340 T
79.290+2.540 t
90.180+2.680 T
99.010+2.880 t
110.510+£3.080 t
119.670+£3.300 T
131.470+£3.380 T
140.960+3.520 T
152.840+3.600 T
162.700+£3.840 T

T

T

T

t

71.590+1.230
52.480+1.090
42.160+0.950
27.390+0.810
17.650+0.690
4.420+0.560
-3.060+0.460
-14.350+0.360
-19.070+0.300
-25.780+0.340
-26.680+0.270
-30.070+0.230
-28.980+0.280
-30.590+0.250
-26.970+0.330
-26.870+0.330
-22.990+0.400
-22.430+0.360
-18.170+0.400
-16.590+0.550
-11.990+0.670
-10.540+0.790
-4.690+0.860
-0.900+0.990
6.050+1.020
10.890+1.280
19.130+1.510
25.080+1.620
34.600+1.740
41.220+£1.910
51.410+2.070
58.490+2.280
69.070+2.460
76.890+2.630
88.130+2.880
96.160+2.960
107.650+£3.070
115.980+3.170
127.730+£3.400
136.410+£3.540
148.180+3.670
156.820+£3.770
168.880+3.910
177.830+4.040
191.400+4.180
203.170+4.310
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54.950+£1.070 t
39.180+0.930 T
27.930+0.770 t
14.200+0.640 t
4.780+0.540 t
-7.030+0.460 T
-13.580+0.360
-21.080+0.290
-29.100+0.310
-29.450+0.330
-31.740%0.270
-29.780+0.200
-29.940+0.230
-27.640+0.280



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
“ICl -27.440%0.230 Ar 189.250%4.070 T *°Ca -13.4701.180 ®Ti  106.590+1.480 T  ®V  -24.920£1.170 %Cr  126.650£3.090 1
#2Cl  -24.560+0.330 ™Ar 2003104180 T *'Ca  -5.950+1.390 BTi 89.760+1.370 + %V -21.430%1.230 ¥Cr  137.750£3.170 t
43Cl  -23.400+0.440 B 50.000£0.970 T %Ca  -1.580+1.500 %Ti 69.330£1.270 + %V  -15.620+1.300 88Cr  146.240+3.180 t
#4Cl -20.500+0.540 MK 3380040850 T ®Ca  6.300£1.570 ®Ti  54.450:1.170 +  *°V  -11.790%1.400 Syn 4177041230 1
Cl -19.230+0.600 2K 2203060730 1 ®Ca  11.260£1.580 %Ti  36.260:1.060 t  *V  -5.550%1.500 20 2078041170 +
“°Cl  -14.780%0.690 B 7.600£0.640 ®'ca  19.7701.880 t  ¥Ti  24.480+1.030 ®V  -1.290+1.560 Byn 1656041100 T
“Cl -11.330%0.720 M 136010570 1 .Ca 25.020+1.980 Ti 10.890:0.990 ¥  *V  5.640+1.630 M0 6.310£0.950 t
“8Cl  -5.300%0.910 B .1118040.490 + ®%Ca 33.880:2.110 t  *Ti  2210:0.880 ¥  *V  10.460:1.660 Bpn  -5.650£0.860 T
“°Cl  -0.880+1.120 K 17 25040.400 %Ca  39.380+2.210 “oTi -8.850£0.690 Oy 17.520£1.750 Mn -13.01040.700
®Cl  6.480£1.210 K 2481040 350 ®Ca 48.540:2.310 t  *Ti -15.5800.540 v 22.690+1.850 T\n 22 86040590
SICl 12.240+1.390 B 33 5£040.460 ®Ca  54.440+2.400 “2Ti  -25.250+0.480 2y 30.090£2.030 Byn -20.07040.520
PCl 20.680+1.490 T 4 oo lor oo ’Ca  63.600+2.470 T **Ti -29.310£0.440 v 35.650£2.140 ®yn 3774040480
Cl 26.930+1.660 M 35 53040260 %%Ca  70.120£2.550 “Ti -37.260£0.530 V4471082210 1 g 000 0oo
Cl 36.030£1.820 T g0 o)t oo ®Ca 797302660 t  “°Ti -38.990:0.460 V5269052300 ¥ g ion "0
°Cl  42.800+2.090 B¢ 3657040 320 Ca 86.600£2.770 +  “°Ti -43.880+0.470 V. 6203042380 T o000
I 52.37082.230 T 4y ogoo o aes "iCa  97.940¢2930 t  *'Ti -45.040:0.510 V7058082520 1 g a0 0l
'Cl 59.940£2.440 £ 45 -36.540£0.290 Ca 107.280£#3.090 t  “®Ti -48.420+0.530 "V 80.600:2580 T g -57.56040.340
PCl 70.040£2.540 T 45, ocoo0io"a00 ®Ca 118.990£3.260 t  “°Ti -48.7800.410 PV 8953082730 T 5o o0 0t o0
#CI 77.77082.660 £ 47 oo oo "ca 128.680¢3.320 T  *Ti -51.470£0.430 UV 100.360£2.870 T g7, e
Cl 88.090+2.730 T gg 00t oo Ca 140.600:3.400 t  °Ti -49.760£0.450 IV 109.610£2.980 T g o not o0
ICl 96.29082.990 T g ool o ®Ca 150.400£#3510 t  *°Ti -49.810:0.440 PV 120.870£3.190 T g oo
%Cl 106.870+3.110 T g 25 6500.620 'Ca 163.060£3.650 T  °Ti -46.720+0.380 V. 130.090£3.330 T o -52.73040.380
°Cl 11539043.240 T g ) a00t oo ®Ca 173500£#3.770 t  *Ti -45.910+0.450 V. 141150£3.350 T g o om0 ol
%4Cl  125.790+3.330 t &, DSOS ®Ca 186.600£3.890 1  *°Ti -41.590+0.600 8y 150.570+3.420 t ¢ o
o K -16.220+0.880 80 S6r: Mn  -48.260+0.630

Cl 134540%3.450 T Ca 197.210+4.050 t  *°Ti -39.690£0.820 - 63
ysppedl K -11.910+1.040 ST 349800950 Cr 119.060+1.730 t ®Mn -46.830%0.770
G 154.20043.700 K -4.930%1.110 PSc  57.890+1.110 T o oo 'o70 ®Cr 96.490+1.610 T ®Mn  -42.940+0.800
%901 16689043840 1 K -0.070£1.330 ¥Sc 4371041010 T g o 0o ¥cr 79.490$1.610 T ®Mn  -40.700+0.850
60| 17844023940 1 %K 7.700+1.510 PSc  26.950£0.910 T oo o o0 ®¥cr 58.960+1.600 T ®°Mn  -36.150£0.910

o S’K  13.210%1.790 %sc  15.860+0.820 t i, _16'26011'310 M¥Cr 452701470 +  ®'Mn -33.670+0.980
Zar 66.270¢1.210 T K 21.390+#1.800 t+  ¥Sc  3.920+0.780 T 10 1261041370 “Ccr  29.830+1.190 +  %Mn  -28.290+1.040
BAr  48.9801.010 T %K  27.520+1.880 BSc  -4.490+0.740 T ©Ti 544041510 “cr  19.230:0.980 t  %Mn -25.130+1.080
®Ar  37.230+0.860 + %K 36.150+1.970 t  3Sc -13.970+0.660 T s 1'71011'580 “2Cr  6.430£0.920 ¥  "°Mn -19.420+1.160
%Ar  21.570£0.740 t  ®'K  42.580+2.220 40s¢  -20.350£0.510 STi 589041670 “cr -2.110+0.840 “Mn  -15.730+1.240
SIAr 11.620+0.640 £ %%k 51.600+2.340 +  *!Sc -28.630+0.350 667 16 130+ 1 280 4Cr  -13.910+0.720 Mn  -9.880+1.350
$2Ar  -2.020£0.530 %K 58.460+2.480 “3sc -36.180+0.430 ST 17.940+1 840 4Cr  -19.850+0.650 Mn -5.890+1.440
SAr -9.360+0.460 B 67.520£2.550 t  *sSc  -37.750+0.340 Ti 2298041900 “cr -29.370£0.510 “Mn  0.310+1.500
34Ar  -18.480+0.390 8K 74.780+2.660 t  “®Sc  -41.230+0.430 oori 3 1'0 4011'950 4ICr  -34.660+0.410 “Mn  4.610+1.550
SAr  -23.110+0.330 K 83.930£2.770 t  “°Sc  -42.050+0.590 0T 3634042 040 “8Cr  -42.910+0.500 Mn  12.400+1.630
%Ar  -29.990+0.460 57K 91.320+2.850 +  *'Sc  -44.520+0.640 i 24.82042.200 + 49Cr  -45.400+0.470 "Mn  19.400+1.740
STAr  -31.020+0.330 %K 101.150+2.980 t “®Sc  -44.450+0.540 T 50.48042 340 S0cr  -50.090+0.410 Mn  27.950+1.840 t
38Ar  -34.960+0.300 59K 109.030+3.060 + “°Sc  -46.250%0.460 7a; 60‘6 4012‘500 " Scr  -51.510+0.410 Mn  35.500+1.930
3Ar  -33.260+0.320 K 120.500+3.200 t 0S¢ -44.370+0.400 T 68.78042 550 + 52Cr  -55.470+0.440 8Mn  44.600+2.060 t
40Ar  -35.010+0.340 7K 130.920+3.350 t 5!Sc  -43.320+0.480 ST 79.23042 660 " Cr -55.220+0.430 8Mn  52.420+2.190 t
“Ar  -33.060+0.270 2K 142.730+3.540 t %’Sc  -39.870+0.490 7o 87' 650;2'7 40 t S4Cr  -56.720+0.350 %Mn  62.260+2.410 t
“2Ar  -34.250+0.300 K 153.510+3.690 t %S¢ -37.970+0.610 i 98.59042 850 + 5cr  -55.030+0.320 8Mn  70.380+2.540 t
“SAr -31.780+0.390 7K 165.590+3.720 t  *Sc  -33.330%0.650 7oy 107‘ 6002 2 VN %6Cr  -55.550+0.410 8Mn  80.380+2.650 t
YAr  -32.340+0.430 K 176.490+3.880 t  *°Sc  -30.430+0.860 7o, 119'270;3' 100 + S’Cr  -52.490+0.400 ®Mn  88.810+2.670 t
“SAr -29.610+0.400 2 65c  -24.770+0.960 80 oL %8Cr  -51.980+0.500 8Mn  98.780+2.640 t
P Ca 95.280+1.390 t Ti  128.780:3.260 T o 87

Ar -29.7400.490 NCa 7557041230 1 Sc  -21.180+1.150 BT 14078083340 1 .CT -48.020£0.520 Mn 106.950+2.810 t
4TAr  -25.6200.550 UCa 6135041100 1 ¥Sc  -14.800+1.180 211 15039043570 T 0Cr  -47.030£0.570 ®Mn  117.240+2.850 T
*®Ar -23.100+0.690 2Ca 4332010060 1 .S¢ -10.730:1330 R ®lcr  -42.240+0.740 ®Mn  125.500+2.810 t
“Ar -17.480:0.800 BCa  30.76040.860 T 0S¢ -4.020£1.330 v 49.130#1.310 T  ®°Cr -40.650+0.900 ©Mn  136.310£2.970 T
Ar -13.950+0.890 UCa 1472050770 1 .SC  0.820+1530 %y 35.700+1.280 T  *Cr -35.400+0.990 *IMn  145.190+3.050 t
SIAr -6.770+1.050 Bog 506040690 62Sc  8.1501.670 v 21.830£1.160 T *‘Cr -33.270£0.990 YEe  150.400£2.270
2Ar -2.100%1.220 B 620040590 3¢ 13.2401.780 O 11.590%0.920 T  *Cr -27.360+1.100 Bre 195 500£2.200 T
BAr  5.970+1.320 YCa  -12.950+0.550 'S¢ 20.740+1.860 v 0.170:0.740 t  ®°Cr -24.890+1.180 e 106.580+2.150 T
SAr 11.140£1.470 s 2217040510 5S¢ 26.340+1.990 2y 795020690 t  ®Cr -18.630%1.270 e 84210£1.780 t
FAr 19.92041.670 T g ol o0 ot °Sc  34.130+2.060 “v  -18.030%0.620 8Cr  -15.260£1.300 e 6858041500 T
Ar  25.680£1.910 0C  -34.900+0.440 Sc 40.050+2.120 “y  -23.810%0.510 ®cr  -8.540+1.370 ©rq  51.400:1450 t
STAr  35.000+2.100 t a5 13050.340 8Sc  48.330£¢2.200 T “°V  -31.920:0.470 °Cr  -4.7301.430 ©Ee  38.990+1.380
Ar 41.430%2.120 2C,  38.62040.290 9Sc  54.6302.260 'V -42.100+0.400 'Cr 2.210#1.530 MEe  24.070+1.210 t
S9Ar  51.230+2.280 t a8 47050.370 OSc  63.240+2.410 T 8V -44.180:0.520 Cr  6.300£1.650 SEe  13.650£1.120 t
OAr 57.790:2.340 £ 4l o0t " "'Sc  69.980+2.540 v -47.980+0.370 Cr  13.590+1.820 BFe  0.280£0.920
Ar 6799042580 T 45l o000 ?sc 80.250+2.710 t % -49.220+0.390 Cr 18.050+1.820 HFe 741050790
PAr 7501042740 £ 4ol ,o'oa0 o0 Sc 89.480+2.850 T °'V  -52.090+0.430 ®Cr 2695041920 1 g ouooooo
SAr 8542042840 T 40 o0 oo Sc  100.090+2.920 t %V -51.480+0.410 ®Cr  33.830+1.980 BFe  -24.810£0.650
“Ar 9258042930 £ 4p  ,oa0 o0 Sc 109.620£3.030 TV -51.890+0.290 Cr 4330082110 T s o, oe0 oo
®Ar 103.090£3.040 T 4 oo oo °Sc  120.430+3.080 t  *'V  -49.880+0.230 Cr 5092042200 ¥ g 0 oo
Ar 110.470£3.150 £ 5o " ooo0 o0 7S¢ 130.350£3.250 TV -49.390+0.410 Cr 6087082290 T 5,000 000
Ar 121180£3.280 T s o o0 0o ®Sc 142.110$3.340 t  *V  -46.080:0.510 ®Cr  68.95042.470 T sor 1o 0 a0
PAr 129.270:3.380 T 50" 50000500 ®Sc 152.460+3.480 t 'V -44.430+0.760 FICr 7952082560 T s o0 00
PAr 14175083490 T g ST 0 o0 0S¢ 164.720£3.630 TV -40.170+0.690 Cr  88.040£2.800 T 5. o 0 000
OAr  152.300£3.620 T 5, Canan 81Sc  175.070:3.740 T v -38.020:0.780 8Cr  98.900+2.910 T 4 e
" Ca -23.9800.860 6 o4 Fe -60.540:0.380

Ar 16519043790 T gg 2o 0 oo AT 12867011650 ¢ LV -33100£0.810 Cr 107.260£3.050 5o (o0 000
2pr 176.070+3.970 t S S 6y -30.330+1.080 %Cr  118.390£2.960 1 T



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
%8re  -62.010+0.260 "%Co  -25.480+1.030 88Ni  33.400+1.890 %cu  92.620+2.390 t  1%zZn 141.880+3.340 t 7Ga 207.580+3.810 *t
%Fe  -60.400+0.340 Co  -22.170+1.080 8Ni  42.240+1.800 t  *°Cu 100.210+2.470 £ 1%zn 149.250+3.400 + %8Ga 219.280+3.950 t
%0Fe -61.360+0.410 8Co  -15.160+1.180 9ONi  48.700+1.920 10cy  109.830+2.570 t 1%9zn 159.370+3.530 t %Ga 229.280+4.000 t
lFe  -58.690+0.420 ®Co  -9.160+1.260 %INi  58.010+1.930 t 1°Cu 117.620+2.700 + '°Zn 166.810+3.520 ¥
62 80 021 102 11 Ge 81.520+1.770 t

Fe -59.010+0.420 Co -1.530+1.380 Ni  64.820+2.010 Cu 127.480+2.870 t Zn 17678048570 t g o0 een
8Fe -55.560+0.490 81Co  4.910+1.480 BNi 74.580+¢2.110 + 1%Cu 135.260£2.980 + '%Zn 184.740#3.670 t o ’ ;1'600 +
4Fe  -55.490+0.620 8Co 13.020+1.690 t  %Ni 81.870+2.220 + '%Cu 145.170£3.220 + %zn 196.740:3.780 t 54Ge 52.760+1.

%Fe -51.500+0.700 8Co  19.710+1.850 ®Ni 91.950+2.330 + 1%Cu 153.160+3.320 + '%zZn 206.810+3.900 t SSGe 37'960:‘:1'340 i
%Fe -50.620+0.680 8Co 28.290+1.970 +  *°Ni  99.520+2.430 + %°Cu 163.130£3.440 t °zn 218.8204.010 t sege i;'gggzé';gg i
%’Fe  -46.060+0.720 8Co  35.620£2.010 9Ni  109.770+2.530 t °7Cu 171.330#3.530 t+ '°zn 228.930+4.090 t 57Ge 4.0400.890 TT
%8Fe  -44.450+0.760 8Co 44.540+2.060 T  *Ni 117.680x2.650 ¥ '%Cu 181.320+3.680 t '!7zZn 241.2804.150 t 5866 8'39010'800 "
®Fe -39.290+0.860 8Co  51.710£2.150 N 128.240:2.770 t 1°Cu 189.770+3.780 t 118zn 251.460+4.270 t go - i

OFe -37.140+0.920 %Co 60.780+2.120 +  '®Ni 136.000+2.840 + %Cu 199.580+3.720 t &, GOGe ~16.890+0.750
7 g0 101 11 Ga 17.400+1.110 t Ge -28.070+0.690

Fe -31.560+1.020 Co 67.910+2.180 t Ni  146.680+3.010 t Cu 208.270+3860 1 g5 ' o0 oa0+ Glge  -34170:0.650
"2Fe  -28.950+1.100 0co  77.290+2.240 +  1°2Ni 154.730+3.160 + ?Cu 220.320£3.940 t 4'71010'790 i eg 42'25010‘610
SFe  -23.200+1.180 ®Ico 84.800+2.230 ¥ %°Ni 165.170+3.280 t '°Cu 231.180+4.020 t 57Ga P o Lot
"4Fe  -20.310+1.160 “Co 94.840+2.420 + %Ni 173.140+3510 £ Cu 243.320+4.180 t ssGa ~16.000£0.710 1 64Ge ~46.940£0.570
75 03 1051 Ga -24.190+0.630 1 Ge -54.250+0.590

Fe -14.270+1.240 Co 102.750+2.510 * Ni 183.710£3.650 t 4 59 65
76 0 106n - Zn  54.630+1.650 T Ga -34.200+0.580 1 Ge -56.520+0.500

Fe -11.070+1.290 Co 113.080+2.590 t Ni 192.020£3.680 t &, 60 66
77 95 107n: Zn  38.700+1.400 t Ga -40.180+0.520 Ge -61.570+0.430

Fe -3.160+1.400 Co 121.270+2.690 Ni 202.840+3.830 t 61 67
8Fe  2.930+1.480 %Co 131.790+2.820 t %Ni 211.160+3.970 t 522n 28.610:1.250 1 ezGa ~47.080+0.480 GBGe *62.85040.430
79 07 100n - Zn  15.250+1.150 t Ga -51.600+0.570 Ge -66.810+0.380

Fe 11.400+1.580 t Co 140.170+2.890 t Ni 221.970+4.020 t 63 6
e 18.110+1.710 %o 151.050:3.020 T UONi 230.51084.050 1 o 01001090 T “Ga  -56.450:0.560 S 08 "67.060£0.460
a1 9% iy Zn  -6.170+0.900 *t Ga -58.820+0.550 Ge -70.330+0.510

Fe 26.950+1.790 t Co 159.740+3.120 t Ni 243.280#4.160 t 65 n
2 100, ony: Zn  -14.680+0.750 t Ga -62.510+0.480 Ge -69.920+0.440

Fe 34.030+2.060 Co 170.400£3.230 1 Ni 254.180+4.220 t & 66 7
®re 4347012180 1 ©lCo 179260:3400 1 4 57Zn -25.710+0.620 67Ga -63.800+0.390 73Ge -72.330+0.460
BFe 5073012310 § 1%2Co 189.980+3540 T 49Cu 43.480+1.450 1 58Zn -32.770+0.550 68Ga -66.890:+0.450 74Ge -71.190+0.410
Sre 6081052310 1 %Co 19848043660 T 50<:u 28.430+1.370 T 59Zn -42.480%0.470 6gea -66.920+0.480 75Ge -73.210%0.510
®Fe  68.080£2.380 & oy 51cu 18.520+1.150 T 60Zn -47.290+0.430 70Ga -69.190+0.560 76Ge -71.620+0.530
e  77.95042.380 1 42N! 135.270+2.090 t 52CU 6.260+1.020 t 61Zn -54.070+0.440 71Ga -68.64020.450 77Ge -73.140%0.560
re  8531042.500 1 43N! 111.150+2.060 t 53Cu -2.530£0.920 1 62Zn -56.370+0.470 72Ga -69.980+0.420 78Ge -70.980+0.440
SFe  9537042.500 1 44N| 93.720+1.990 1 54Cu -13.720+0.860 T 63Zn -61.050+0.430 73Ga -68.730+0.440 79Ge -71.630+0.440
OFe 10296042550 ASN? 74.420+1.790 1 SSCU -21.910+0.700 1 64Zn -62.060+0.460 74(3.3 -69.650+0.530 8OGe -69.110+0.510
Nre 1136902650 1 46N! 60.130+1.700 T SGCU -31.940+0.570 1 65Zn -65.850+0.540 75Ga -67.900+0.500 81Ge -69.200+0.380
%re 12187082820 1 47N! 43.630+1.430 T 57Cu -38.7400.460 66Zn -65.78020.510 76Ga -68.320+0.510 82Ge -66.250+0.420
%Fe 13282082880 1 48N! 31.470+1.260 1 SBCU -47.310+0.400 67Zn -68.880+0.420 77Ga -66.280+0.510 83Ge -65.760+0.550
%re 14126082960 49N! 16.850+1.190 * SgCu -51.820+0.510 68Zn -68.040+0.460 78Ga -66.020+0.400 SAGe -61.070+0.650
%re 15240083090 1 SON! 7.820+1.110 t 6Oc:u -56.340+0.420 69Zn -70.090+0.640 7QGa -63.420+0.370 85Ge -58.160+0.670

%re 16105063170 t SlN! -4.260+0.920 61Cu -58.510+0.440 70Zn -68.540+0.480 BOGa -62.670+0.390 86Ge -52.720+0.760
Tre 1724003260 1 SZN! -11.9600.800 62<:u -62.020+0.410 71Zn -69.75020.450 81(3a -59.450+0.430 87Ge -49.350+0.820
%re 1814203380 1 SSN! -22.780+0.710 63cu -62.870+0.400 72Zn -67.410+0.410 82Ga -58.230+0.550 88Ge -43.690+0.900
%Fe 1930103500 1 54N! -29.890+0.650 64CU -65.300+0.530 73Zn -68.240+0.470 83Ga -53.150+0.760 89Ge -39.850+0.960
10Es 201 85053.630 SSN! -39.600+0.520 GSCU -65.330+0.470 74Zn -65.390+0.550 84Ga -49.380+0.820 goGe -33.490+1.030

Ni  -45.390+0.420 Cu  -67.070+0.450 Zn  -65.640+0.550 Ga -44.000+0.890 Ge -29.120+1.050

“Co  64.300+1.670 t+  Ni -53.710+0.340 %6Cu  -66.240+0.310 Zn  -62.510+0.510 8Ga -39.470+1.000 %1Ge -22.080+1.040
4“Co 50.180£1.490 t  ®'Ni -56.120%0.390 57Cu  -67.410+0.470 Zn  -62.360+0.530 86Ga -33.710+1.040 9Ge -17.400+1.130
“Co  35.090+1.400 t  °8Ni -60.340+0.320 %8Cu  -65.640+0.470 "Zn  -58.850+0.520 8Ga  -29.070£1.150 %BGe -10.280£1.050
4Co 232701170 t  *Ni -61.350+0.360 %%Cu  -65.850+0.380 8Zn  -58.020+0.520 88Ga -22.480+1.230 %Ge  -5.490+1.140
4Co  9.560+1.020 t S0Ni  -64.730+0.450 OCu  -63.390+0.410 ®Zn  -53.960+0.630 89%Ga -17.440£1.220 %Ge  1.990+1.230
“8Co  0.950+0.940 t SINi  -64.400+0.420 ““Cu  -63.130+0.500 80zn  -52.480+0.650 90Ga -10.330+1.250 %Ge  7.030+1.300
“Co -10.240+0.870 t+  ®>Ni -66.670+0.420 2Cu  -60.180+0.620 81Zn  -46.660+0.780 91Ga  -4.940+1.260 9Ge  15.050+1.410
50Co -17.760+0.700 53Ni  -65.340+0.420 Cu  -59.340+0.690 82Zn  -42.490+0.940 9%Ga  2.450+1.280 %Ge 20.720+1.560
51Co  -27.490+0.600 64Ni  -67.180+0.350 7Cu  -56.040+0.670 87Zn  -36.260+1.030 %BGa  7.850+1.350 9Ge 29.110+1.670 t
52Co  -34.230%0.520 %5Ni  -64.990+0.370 SCu  -54.790+0.640 84Zn  -31.800£1.150 %Ga  15.580+1.400 10Ge  34.690+1.750
58Co  -42.860+0.480 56Ni  -66.180+0.420 SCu  -51.400+0.640 87Zn  -24.880+1.190 %Ga 21.250+1.460 101Ge  43.230+1.890 T
%5Co  -54.070+0.400 5Ni -63.530+0.420 ICu  -49.650+0.660 8zn  -20.140+1.260 %Ga 29.530+1.600 t %Ge 49.090+2.020
%6Co  -56.220+0.350 58Nj  -63.520+0.400 Cu  -45.510+0.730 87Zn  -12.740+1.370 9’Ga  35.680+1.730 103Ge  57.650+2.110 t
5Co  -59.300+0.310 59Ni  -60.050+0.480 ®Cu  -43.190+0.780 87zn  -7.470+1.430 %BGa 44.390+1.870 t 1%Ge 63.810+2.340
%8Co -60.0100.350 ONi  -59.670+0.580 80cu  -37.110+0.880 8zn  0.310%1.420 %Ga 50.900+1.950 105Ge  72.890+2.460 T
%Co  -62.220+0.330 NI -55.640+0.680 8lcu -32.210+0.970 %0zn  5.770+1.480 10Ga  59.420+2.050 t %Ge 79.570+2.550
80Co -61.770+0.480 2Ni  -54.690+0.760 82Cu  -25.580+1.140 %zn  13.860+1.420 t °'Ga 66.090+2.190 07Ge 88.780+2.710 T
61Co -62.850+0.310 Ni  -50.300+0.800 8Cu  -20.260+1.270 927Zn  19.540+1.540 102Ga  74.930+2.340 t 1%Ge 95.240+2.830
52Co -61.360+0.310 "Ni  -48.890+0.760 84Cu  -13.410+1.330 %zn  27.880£1.560 t 1%Ga 81.620+2.400 19Ge 104.400+2.960 t
%Co  -61.850+0.360 Ni  -44.390+0.760 8Cu  -7.510%1.410 97Zn  33.800+1.620 104Ga  90.680+2.670 t °Ge 110.890+2.880
84Co -59.760+0.380 "SNi  -42.770+0.780 8Cu  -0.020+1.520 %zZn  42.710+1.760 + 1%Ga 97.950+2.780 ¥ !Ge 120.160+3.010 t
%Co  -59.580+0.540 "INi -37.71040.870 8Cu  6.060+1.600 %7Zn  49.120+1.920 106Ga 107.280+2.870 + '2Ge 127.030+3.080 t
%6Co -56.960+0.580 ®Ni  -35.310+0.900 88Cu  14.070+1.640 9zn 58.310+2.010 t %7Ga 114.570+3.010 ¥ %3Ge 136.230+3.130 t
5Co  -56.070+0.550 “Ni  -28.390+1.000 8%Cu  20.210+1.640 %zn  65.140+2.130 1%8Ga 123.600+3.180 T Ge 143.360+3.280
%8Co  -52.380+0.560 80Ni  -23.220+1.080 Ocu 28.370+1.630 +  %zn 74.590+2.240 t 1%Ga 131.100#3.210 ¥ ''°Ge 154.430%3.370 t
%Co  -50.990+0.670 BINi  -15.860+1.190 %lCu  34.750+1.700 1007 81.240+2.320 10Ga 140.210+3.230 + !8Ge 163.750+3.440 T
Co  -46.830%0.770 82Ni -10.15041.390 9%Cu  43.360+1.790 + %'zZn 90.890+2.470 t MGa 147.810+#3.330 ¥ 'Ge 175.120+3.490 t
"ICo -44.810+0.860 83Ni  -2.440+1.470 %BCu  49.900+1.790 10277 97.860+2.600 + 2Ga 157.040+3.340 t 'Ge 184.540+3.590 t
"2Co  -40.310+0.930 84Ni 3.390+1.630 %Cu  59.050£1.910 + !%zn 107.450£2.720 + 3Ga 164.960+3.470 + °Ge 196.050+3.660 T
8Co -37.800+0.970 85Ni  12.040+1.700 t  %Cu  66.090+2.050  %zZn 114.700+2.960 + 'Ga 176.180+3.610 t ‘?°Ge 205.360+3.790 t
"Co -33.150+0.960 %Ni  18.220+1.760 %cu 7555042170 T  !%zn 124.630£3.070 T °Ga 186.110+3.680 T &

75 — o7 106 16 As  2.970+0.940 1

Co -30.420+0.940 Ni  27.040+1.820 t Cu 82.850%2.240 % Zn 132.020+3.150 Ga 197.500%3.790 t



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess

80As  -6.700+0.870 t  %8Se -54.260+0.500 78gr  -73.990+0.520 84Kr  -82.460+0.350 8Rb  -82.290+0.520 865y -84.720+0.560
®lAs  -18.000+0.840 t  ®°Se -56.630+0.470 Br -76.380+0.630 85Kr  -81.420+0.530 8Rb  -84.250+0.400 87Sr  -84.940+0.470
62As  -25.280+0.790 t  "°Se -61.810+0.440 80Br  -76.060+0.570 86Kr  -83.280+0.490 88Rb  -82.420+0.460 883r  -87.710+0.420
8As  -33.520+0.760 T  "'Se -63.190+0.410 8By -77.890+0.570 87Kr  -80.630+0.460 8Rb  -81.720+0.430 89Sy -86.100+0.440
®4As  -39.570+0.610 *  "%Se -67.680+0.430 82gr  -77.210+0.510 88Kr  -79.710+0.500 9ORb  -79.250+0.460 sy -86.080+0.490
®As  -46.780+0.510 t  "*Se -68.450%0.510 83gr  -78.690+0.380 8%r  -76.560+0.490 9Rb  -77.760+0.500 %1sr  -83.680+0.510
%As  -51.800+0.580 74Se  -72.060+0.540 84Br  -77.730+0.410 90Kr  -75.000+0.530 92Rb  -74.580+0.490 925y -82.890+0.570
5As  -56.830+0.460 SSe  -72.170+0.530 85Br  -78.430+0.470 S1Kr  -71.120+0.500 %Rb  -72.690+0.470 9Bsr -79.990+0.610
%As  -58.980+0.400 8Se  -75.460+0.620 86Br  -75.680+0.460 92Kr  -68.960+0.510 %Rb  -68.670+0.500 %sr  -78.710+0.450
%As  -63.170+0.440 "Se  -74.850%0.590 87Br  -73.960+0.500 BKr  -64.320+0.620 %Rb  -66.210+0.580 %Sr  -74.940+0.500
OAs  -64.420+0.460 8se  -77.160+0.610 88Br  -70.580+0.560 S4Kr  -61.620+0.660 %Rb  -61.640+0.670 %sr  -73.110+0.560
"As  -67.820+0.500 ®Se  -76.000+0.610 898r  -68.340+0.510 9Kr  -56.420+0.700 9Rb  -58.980+0.700 %Sr  -68.800+0.620
?As  -68.490+0.510 805e  -77.570+0.570 %0Br  -64.390+0.580 %Kr  -53.490+0.810 %BRb  -54.100+0.560 %sr  -66.6200.590
BAs  -71.010+0.520 8l15e  -76.160+0.570 91Br  -61.530+0.560 9Kr -48.130+0.720 ®Rb  -51.240+0.560 %sr  -62.060+0.520
"As  -70.950+0.450 825e  -77.250+0.480 92Br  -56.620+0.660 98Kr  -44.960+0.700 100Rp  -46.390+0.640 1005 _60.130+0.500
SAs  -73.140+0.600 835e  -75.420+0.470 9%Br  -53.300+0.710 9Kr  -39.170+0.790 101Rp  -43.310+0.720 1015 _55.260+0.620
SAs  -72.650+0.620 845e  -76.190+0.510 94Br  -47.850+0.720 100k .36.120+0.850 102Rp  -37.820+0.940 10251 _53.000+0.750
"TAs  -74.050+0.570 855e  -72.290+0.570 9Br  -44.300+0.780 101y -29.810+0.990 103Rp  -34.470+1.010 1035, .47.780+0.820
BAs  -72.810+0.590 83e  -70.470+0.530 9%Br -38.670+0.750 102K -26.180+1.180 104Rb  -28.600£1.270 10451 .44.960+1.040
®As  -73.540+0.610 87Se  -66.280+0.660 97Br  -35.020+0.860 103k .19.790+1.280 105Rp  -24.610+1.360 105gr  .39.070+1.190
80As  -71.860+0.600 885e  -63.820+0.680 %Br -28.910+0.890 104¢r  -15.810+1.460 106Rp  -18.260+1.410 1065 _35.670+1.250
81As  -72.210+0.500 893e  -50.180+0.770 9Br  -24.930+0.940 105 -8.870+1.540 107Rb  -13.890+1.540 W07sr -29.430+1.350
82As  -69.990+0.520 905e  -56.250+0.760 100, .18.640+1.030 106Ky -4.390+1.620 108_p  -7.380+1.660 108g;  .25.900+1.490
83As  -69.900+0.470 91Se  -50.640+0.830 101Br  .14.200+1.230 07r  2.950+1.760 109Rp  -2.610+1.730 1095 .19.260+1.560
84%As  -66.070+0.560 925e  -47.050+0.840 102y _7.540+1.400 108y 7.600+1.870 1°Rp  4.060+1.720 10gr  .15.490+1.510
85As  -63.090+0.640 9%Se  -40.990+0.860 103gr  _3,030+1.430 109 15.270+1.970 11Rh  9.070+1.830 g .8.660+1.630
86As  -58.800+0.660 9se -37.190+0.870 104Br  3.900+1.670 1Ok 20.120+1.960 112Rp  16.010+1.890 1251 .4,390+1.690
87As  -55.540+0.750 9%Se  -30.940+0.860 1058y 8.970+1.740 e 27.790+2.050 113Rp  20.970+1.980 3gr 2.510+1.780
88As  -50.680+0.840 9%se  -27.020+0.960 106Br  16.430+1.830 2¢r  32.800+2.100 iRb  27.720+2.130 4sr 6.680+1.880
89As  -47.060+0.860 9Se  -20.430+1.050 107r  21.900+1.950 3y 40.340+2.240 15Rb  32.680+2.120 15y 13.300+1.960
90As  -41.380+0.960 %se  -16.130+1.070 1085 29.440+2.120 W4r  45.420+2.300 116Rp  39.630+2.220 165y 17.640+1.960
91As  -37.090+0.930 %Se  -8.910+1.160 1098 35.300+2.200 1% 53.000+2.390 Rb  44.900+2.230 sy 24.570+2.020
92As  -30.750+0.970 10056 _4.490+1.300 0B 42.810+2.190 16K 58.290+2.470 118Rp  51.870+2.250 18gr  29.180+2.110
BAs  -26.340+0.980 101ge  2.990+1.470 iBr  48.550+2.270 WKr  65.910+2.400 192p  57.380+2.280 95 35.960+2.040
%4As  -19.840+0.910 0250 7.770+1.590 112 56.130+2.360 8y 71.610+2.530 120Rb  66.280+2.420 T  2°Sr  40.780+2.170
%As  -15.300+1.040 1035e  15.230+1.650 13Br  62.010+2.400 O 81.210+2.570 t ?'Rb 73.880+2.470 ¥ %S¢ 49.520+2.250 t
%As  -8.450+1.130 10450 20.280+1.880 114Br  69.720+2.570 120y 88.970+2.670 + ??Rb 83.000+2.620 t  '%2Sr 56.570+2.340
9As  -3.660+1.160 1055e  28.330+1.970 158 75.620+2.630 2l¢r  98.630+2.770 t  ?°Rb 90.690+2.730 ¥ ¥y  65.550+2.520 T
%As  3.870+1.280 1065e  33.920+2.040 116gr  83.280+2.630 122r  106.470+2.870 £ '?*Rb 100.100£2.840 t %51  72.680+2.590
PAs  9.220+1.410 075 42.290+2.200 t  Br 89.630+2.670 123¢r 116.440+3.020 t ?°Rb 107.990+2.930 + %Sy 82.090+2.650 t
100as  16.680+1.520 1085e  48.020+2.330 18y 99.410+2.800 t  !*Kr 124.330+3.150 t %Rb 117.610+2.960 t %Sr 89.350+2.750
01as  22.280+1.630 1956 56540+2.430 +  °Br 107.860+2.810 125¢r  134.580+3.190 t ?’Rb 125.670+3.110 £ '%¥'Sr 99.100+2.760 t
1025 30.010+1.770 105e  62.120+2.410 120Br  117.690+2.970 126Kr  142.510+3.330 + '?°Rb 135.390+3.220 t %Sy 106.480+2.980
103As  35.600+1.850 lse  70.430+¢2.530 t  ?'Br 126.070+3.010 127kr  152.910+3.370 + '°Rb 143.600+3.290 t '?°Sr 116.190+3.030 t
104as  43.620+2.090 125e  76.350+2.530 122Br  136.190+3.140 128¢r  161.130+#3.510 t *°Rb 153.370+3.390 t sy 123.820+3.110 %
105As  49.810+2.170 135e  84.850£2.680 T  '¥°Br 144.640+3.300 129r 171.480+3.610 t+ *'Rb 161.790+3.470 t ¥lsr 133.520+3.250 t

B0y 179.970+3.650 t 1%2Rb 171.790+3.580 t+ 12Sr 141.350+3.300 t
Br 190.560+3.790 + *°Rb 180.540+3.720 + %5y 151.450+3.430 t
182Ky 199.210+3.890 + !%*Rb 191.090+3.850 t %*sSr 159.820+3.550 t
133r 210.130+4.050 + *°Rb 200.130+4.010 + ¥sr 170.170+3.670 t
134, 136 136,

Kr 219.380+4.220 t Rb 210.960+4.180 t Sr 178.890+3.900 t
59

Kr 79.080£1.560 T a5 530 530+4.330 t 'Rb 220.340+4.260 t %'Sr 189.500+3.960 t

60
Kr 62.620+1.490 T  4a4 138
Kr  240.130£4.500 t Sr 198.2804.040 t
61, 63,
Kr  50.120+1.480 t St 76.640£1950 T 10,00l i0

62Kr  34.920+1.440 + %Rb 36.510+1.410 t  ®Sr 59.920+1.650 t

SKr  23.790+1.430 +  ®Rb  22.600+1.260 t  ®5Sr  47.530+1.470 t Zisr 218.340£4.260 1
S4r  9.780+1.190 t  %°Rb 12.550+1.060 t  %6sr 32.270+1.250 t msr 229.340+4.390 1
®Kr  1.080+1.050 t  ®Rb  1.6900.950 t 67y 22.230+1.130 t St 238.760:4.530 1
%Kr -9.780+0.880 t  ®®Rb -6.470+0.810 *  ®8sr 10.500:0.980 t %y  35.070+1.150 t
S7Kr -17.070+0.780 t %°Rb -16.130+0.770 t  ®9Sr  2.120+0.940 t 6% 23.130+1.120 t
52Br  13.860+1.210 +  %Kr -26.510+0.660 ¥ °Rb -23.230+0.780 t  °Sr -8.550+0.950 t Oy 13.740+1.140 t

106As  58.290+2.280 4se  90.890+2.810 12r  154.880+3.380
W07As  64.850+2.430 115se  99.160+2.800 12581 163.450+3.540
108as  73.240+2.560 165e  105.540+2.900 126y 173.730+3.590
109As  79.820+2.650 17se  115.970+2.940 127Br  182.610+3.650
110as  87.970+2.680 183e  124.610+3.040
As  94.630+2.700 193¢ 135.130+3.090
12As 103.170£2.800 t '¥Se 143.680£3.200
113As  110.000+2.910 121ge  154.340+3.290
ips 118.400£2.970 t 1%2Se 162.930£3.420
115As  125.400+3.060 1235e  173.740+3.540
116as  135.860+3.150 12456 182.300+3.720
WAs  145.150+3.160 125g5e  193.210+3.790
118As  155.860+3.310 1265e  201.980+3.870
119As  165.100+3.320
120As  175.920+3.470

—+
—+

—+
—+ = = — —+ —+ —+ —+ —+

—+
—+ = — —+ —+ —+ —+ —+ —+ —+

—+ —+ — — —+ —+

121 ®Br  1.220£1.190 +  %Kr -32.600£0.620 “Rb -31.970+0.750 +  "*Sr -15.770+0.930 t Y = 2.950+1.120 t
As  185.060+3.550 64 7 7 7 7

Br -7.580+0.980 t Kr -41.220+0.610 Rb -38.030+0.740 t Sr -25.590+0.940 t Y -5.360+1.150 t
%se  80.010+1.600 +  ®Br -17.090+0.860 t  'Kr -46.200+0.580 Rb -45.870+0.720 t  73Sr -31.760+0.920 By  .15.290+1.130 1
%6se  63.880+1.380 t  ®Br -24.390+0.710 t  "2Kr -53.940+0.740 "Rb  -51.060+0.810 74Sr -40.700£0.740 74y -22.550+0.930 t
5se 52.070+1.290 t+  ®Br -32.950+0.620 t  °Kr -56.510+0.710 “Rb  -56.900+0.620 >Sr -46.050%0.630 Sy -31.650+0.790 t
%8se  37.080+1.180 t  %®Br -38.830+0.520 t  "*Kr -62.180+0.490 "SRb  -60.030+0.690 78Sy -54.400+0.780 76y -38.100+0.750 t
%se  25.870+1.130 t  %°Br -46.440+0.480 t  "°Kr -64.210+0.570 Rb  -64.800+0.620 'Sy -57.410%0.720 Y -46.330+0.730 t
80se  11.970+1.070 +  °Br -51.290+0.590 "®Kr  -69.090+0.570 ®Rb  -66.800+0.560 83r -63.090+0.670 8y .51.760+0.820
6lSe  2.180+1.030 t "Br  -56.610+0.570 7’Kr  -70.180+0.490 ®Rb  -70.960+0.560 S -65.170+0.580 ®Y  -57.520+0.730
52Se  -10.300£1.000 ¥  "®Br -59.070+0.600 "8Kr  -74.260+0.540 80Rp  -72.190+0.520 80y -70.170+0.600 80y -60.440+0.700
85e  -17.740£0.960 +  Br -63.660+0.440 Kr  -74.650+0.540 81Rb -75.690+0.610 81sr  -71.660+0.590 8ly  -65.700+0.680
f4se -27.350£0.790 ¥  Br -65.520+0.510 80Kr  -77.880+0.560 82Rb  -76.360+0.530 825r  .75.900+0.530 82y .67.940+0.630
855e  -33.290+0.680 SBr  -69.300+0.550 8Kr  -77.820+0.580 8Rb  -79.320+0.530 835r  .76.960+0.550 8y .72.560+0.590
%6Se  -41.870+0.550 "®Br  -70.510+0.550 82Kr  -80.400+0.530 8%Rb  -79.900+0.490 845r  -80.790+0.480 84y -74.490+0.560

57Se  -46.870+0.470 7Br  -73.680+0.540 83r  -80.110+0.520 8Rb  -82.180+0.550 85gr  -81.300+0.560 85y .78.240+0.560



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
8y -79.910+0.610 847r  -71.260+0.560 82Nb  -50.610+0.970 ™Mo 3.880+1.340 t  ®>Mo 217.260+4.400 t %®Tc 154.460+3.730 t
87y .83.440%0.610 8zr  -73.110+0.560 8Nb  -56.990+0.890 Mo -7.110+1.140 t Mo 227.790+4.510 + *°Tc 162.900+3.880 t
8y .84.460%0.550 8zr  .78.020+0.550 8Nb  -60.480+0.830 Mo -14.440+1.130 t ‘Mo 236.880+4.600 t '*Tc 172.410+3.990 t
8%y .87.450+0.560 877r  -79.790+0.550 %Nb  -65.890+0.680 ®Mo -24.500+1.140 £ 44 151T¢  180.760+4.000 t
% - . 81 Tc 37.040+1.570 t g5

Y -86.520+0.510 Zr  -84.130+0.560 Nb -68.910+0.620 Mo -31.120+1.180 & 7pp0 o ' 'oon Tc 190.510+4.150 t
%y -86.580+0.580 89zr -85.380+0.590 8Nb  -73.920+0.530 8Mo  -39.870+0.930 e 15 55041 350 153T¢  199.180+4.230 T
%2y -84.870+0.560 %zr -89.040+0.570 8Nb  -76.490+0.540 8Mo  -45.240+0.890 0.C SB0£L350 T asare 509.23044.360 t
%y -84.360+0.590 %1zr -88.180+0.530 %Nb -81.050+0.610 %Mo  -53.270+0.990 SOTC 44801340 T 1ssro 51g300+4.460 T
%y  -82.070+0.630 %27r  -88.940+0.610 Nb  -82.980+0.540 %Mo  -56.680+0.900 Bllc '134%9200:+11'337600T 1%67¢  228.750+4.510 1
%Y -81.040+0.540 %zr  -87.510+0.690 %INb -86.730+0.570 %Mo  -63.260+0.800 gl L T 1570¢ 237.81044.610 1
%y  .77.900+0.560 947r  -87.610+0.670 92Np  -86.570+0.560 8Mo  -66.380+0.720 83T° -21.370+1.130 t 74
o7 o 03 o8 Tc  -30.510+1.110 1 Ru 84.780+2.060 t

Y -76.330+0.640 Zr  -85.570+0.700 Nb  -87.600+0.680 Mo -72.190+0.650 Bre 3675040030 T  ™Ru  72.83041820 t
%8y .72.500+0.650 %zr -85.170+0.600 9Nb  -86.780+0.650 %Mo  -74.990+0.640 g5 PSP 76 o
%y -70.640+0.620 %zr  -82.290+0.700 %Nb -87.130+0.700 Mo -80.220+0.570 BGTC -44.710£0.910 77R” 58.490+1.800 1
100y .67.010+0.580 %zr -81.200+0.660 9%Nb  -85.710+0.780 %Mo  -82.230+0.510 87T° -50.630+1.040 mR” 47.840:1810 T
101y .65.060+0.550 9zr  -77.690+0.660 9Nb  -85.580+0.700 Mo  -86.670+0.540 BSTC '27'§ggfg':zg 79R” 24'228:‘:1'568 T
192y .61.000+0.690 100zr  .76.760+0.600 %Nb  -83.180+0.760 %Mo -86.780+0.570 ngc *61.230:0.87 BOR” 5.360£1.570
103y .59.010+0.680 1017y .73.1100.570 ®Nb  -82.410+0.630 %Mo -88.430+0.580 goTc '67'27Of0'800 mR“ 13'440:‘1'610 T
104y .54.330+0.850 102z .71.980+0.570 10Nb  -79.830+0.750 Mo -87.860+0.630 ngc ~70.740£0.690 BZR” 5.010+1.620 1
105y .51.490+1.000 1087y -68.190+0.490 10INp  -78.880+0.620 %Mo  -88.840+0.720 ngc -76.0600.600 BSR” *6.0501.350 1
196y .46.190+1.100 1047 .66.730+0.640 192Nb  -76.040+0.600 %Mo -87.690+0.740 93T° ';2'768f8'528 54R” -g.:ggflsgg T
107y .42.910+1.190 105z -62.030+0.810 18Np  -75.180+0.530 %Mo -88.030+0.680 94T° 83.470:0.5 BsR” -23.800£1.130 3
108y .37.500+1.300 1067y .59.780+0.940 104Nb  -71.920+0.570 Mo -85.940+0.640 95T° '84'200f0'510 86Ru '29'960f1'120 ¥
109y 33830+1.400  197zr -54.600:1.010  ®Nb -70.450:0.690 %Mo -86.110+0.710 o 0 "86.100£0.640  "Ru -39.080£0.950
U0y  .28200:1.350  1%zr -52150+1.120  %Nb -66.330:0.820 %Mo -83.510+0.710 oiC 86.150£0.760  'Ru  -45.100:0.920
Hly  .24.270+1.400 1097r  .46.610+1.180 197Nb  -64.200+0.920 192Mo  -83.370+0.700 QBTC -87.400:0.810 BQR” -53.810+1.020
12y .18.180+1.510 107y .43.950+1.170 108\p  -59.860+1.020 103\10 -80.800+0.640 QQTC -86.720£0.820 QOR” -57.9600.940
13y .13.950+1.580 17 .38.160+1.210 18Nb  -57.270+1.100 104Mo  -80.480+0.600 mOTC 'g;gggfg;gg glR” '23'228?8'858
4y .7.840+1.680 127y .34.960+1.260 H1ONp  -52.740+1.050 105\10 -77.200+0.630 101T° DeSReese ng” -68.22020.77
USy  .3.8001.710 U3 28010+1380  IND -40.920:1.080 %Mo -76.320:0.660 1o '86'380f0'790 oru '74'240f0'690
Y6y 2.200+1.810 H4zp  _25.470+1.450 H2Np  -44.860+1.130 07\Mo  -72.320+0.800 103T° -84.590:0.820 94R” -77.210:0.640
17y 6.510+1.750 157 -19.490+1.480 M3Nb  -41.710+1.190 108\o  -71.020+0.940 WTC -84.720£0.840 %R” -82.540£0.570
18y 12.790+1.890 1167 .16.070+1.530 iNb  -36.440+1.330 1Mo -66.540+0.970 1051‘: 'g;'gigfg'ggg %E” 'gg'gigfg'gig
1%y 17.210+1.880 177r  -10.100+1.580 M5Nb  -33.130+1.320 HOMo -64.970+0.940 lor oo o o
120y 23.310+1.920 187y .6.440+1.590 H6Np  -27.770+1.350 Mo -60.270+0.960 lmTc '79'660f0'640 ggRu '86'360f0'730
2y 27.960+1.980 197r  -0.350+1.640 "Nb -24.380+1.370 12Mo  -58.190+0.990 wBTC ~/8.890:0.710 ggR” -88.080:0.760
122y 3615042120 t 1®zr  3.380£1.730 US\h .10.060+1500 Mo -53.170:1.060  jgo C Lo 20:0-880 - 'Ru - -87.730:0.820
2y 430602.230  2'zr  9.310+1.720 U9Np 1550041410 Mo -50.800:1.140  jo0C /4290£0.870 " 'Ru - -89.320£0.760
124y 51.4804¢2.370 t+  '%2zr 13.420+1.830 120Nb  -10.190+1.560 S\ -45.680+1.210 mTC -70.8300.790 102Ru -88.150:0.820
125y 58.610+2.390 1287r  21.470+1.980 12INb  -6.620+1.620 16Mo  -42.980+1.220 mTC -29.028?;.:38 103R” '29'1;8f8'§78
126y 67.390+¢2.450 t  1%zr  27.820+2.060 122Np  -1.240+1.630 WMo -37.650+1.230 113TC 65.130=0.81 104Ru 875904084
120y 74770+2.530 ¥ %zr 36.240+2.150 t 1%Nb  2.730+1.750 1Mo  -34.910+1.310 mTc '63'080f0'870 mSR” '88'260f0'810
128y 83.850+2.620 T  ®zr 42.740+2.190 124Nb  10.210+1.860 19Mlo -29.780+1.350 115T° -58.850:0.930 losR“ -86.210:0.900
129y 91.22042.770 + '¥'zr 51.640+2.230 t+ *Nb 16.560+1.890 120Mo  -27.000+1.340 MeTC -56.620£0.960 1O7R” -86.450£0.750
10y 100.350+2.820 t+ ¥zr 58.350+2.370 126Np  24.350+2.000 12Mo  -21.760£1.440 11716 'i;'iigfi'ggg 1082” 'gg'gigfg'ggg
1Bly  107.910+¢2.930 + '#zr 67.410£2.400 t '?'Nb 30.970+2.000 1200 -18.740+1.510 A ooy ot
182y 117.020+#3.050 t 13%Zr 74.210£2.550 18Np  39.210+2.100 t  '**Mo -13.500+1.510 uch '44'77Of1'070 MDR” -so.esoio.szo
199y 124.950£3.130 +  lzr 832702650 t  PNb 45.900:2.180 Mo -10100+1610  po C 2-210¥1.090 - Ru - -80.230+0.700
130y 134.680£3.230 t 1%7r 90.24042.740  ®Nb 54.390:2.200 t %Mo -2.610+1.660 G 37.770£1.220 T Ru -76.5900.710
3y 142.85043.350 T 337 99.450:2.870 + INb 61.110:2.400 %Mo  3.110+1.700 orC 35:160£1.160 - PRU - -75.590£0.750
136y  152.870£3.520 + '*zr 107.010+2.910 ¥ °Nb 69.580+2.480 t '*'Mo 11.020+1.780 mTC -30.470£1.310 114R” ~71.670£0.750
187y 161.370+3.650 + *zr 116.530#3.020 t+ **Nb 76.650+2.600 128Mo  16.970+1.860 124T° 'Z':ggflggg nsR” ';g'gggfgjgg
18y  171.370+#3.710 + 13%zr 124.370£3.190 £ '*Nb 85.490+2.690 * Mo 25.190+1.890 t 125TC 22.910+1. 116Ru 06.320+0.7
19 18021083830 T ¥zr 134.170:3270 t BNb 92.840:2.730 ¥ ®Mo 31.320:1.980  jp'C '19'500f1'360 U '64'710f0'810
140y 190.500+3.910 t ¥zr 142.070+3.400 + *Nb 102.040:2.890 t *'Mo 39.730:2.040 t 127T° +12.640+1.400 mR” *60.220+0.880
Uly  199560£4.030 T %97r 1521303500 T ¥Nb 109.660:2.960 ¥ Mo 4586082190 el Oor0¥1430 Lony 758:210£0.890
142y 200.960+4.200 t  °zr 160.390+3.630 + *Nb 118.860£3.050 t *Mo 54.430:2.310 t 12916 g'gggﬁ'ggg HDEU 'iéégfg'ggg
43y 210.300+4.330 + zr 170.540+3.680 t '*Nb 126.820+3.210 + '*Mo 61.130+2.380 130Tc 14 02011' 630 mRu _47'580;1'070
67, W27; 179.00043.850  ONb 136.300:3.320 T 1PMo 60.760+2.490 t 14 - Do o TS

r o 73.430£1.530 t 1.3 141 136 Tc  20.070+1.760 Ru -45.510+1.050
68 Zr  189.320+4.010 t Nb 144.420+3.400 t Mo  76.790+2.580 132 123,

Zr  57.310£1.340 T 1, 142 137 Tc  27.890+1.780 Ru  -40.960+1.190
67 4617041300 1 145Zr 198.070+4.160 t 143Nb 153.970+3.500 t 138Mo 85.760+2.630 T 1aar o100 900 245, 3865041 210
70 Zr  208.350+4.280 t Nb 162.350+3.650 t Mo 92.790+2.700 134 125,

Zr  33.220£1.340 T 144 144, 139 Tc  42.320+2.050 1 Ru -33.970+1.170
- Zr 217.580+4.490 t Nb 172.070+3.840 t Mo 102.050+2.810 t 55 126

Zr  23.700£1.330 t 1,7 145 140, Tc 48.810+2.160 Ru -31.190+1.190
7 Zr  228.200+4.600 t Nb 180.730+3.950 t Mo 109.420+3.000 t 15 127

Zr  11.840£1.370 T 14 146 141 Tc 57.120+2.310 1 RU -24.210£1.240
73 Zr  237.200+4.660 t Nb 190.700+4.130 t Mo 118.770+3.070 t 5 128

Zr  3.420+1.370 t 147 142 Tc 63.930+2.310 Ru -19.040+1.340
™zr  -7.600£1.130 t  "?Nb  36.490+1.600 t mmz ;gg'gigfjggg T 143m° igg?ggfg;?g Poasre 7230062380 1 PRu -11.810+1.410
zr -15.020£0.980 * ">Nb 24.510+1.610 t 19h  218.77044.450 :rr 144M° 143 540+3.470 l 139T¢  79.390+2.480 130RU  -6.450+1.450
"zr  -25.220$0.940 ¥ "“Nb  15.010+1.350 t ST g2 0ea 140Tc  88.060+2.630 T '¥'Ru  1.120+1.520
"zr  -31.560+0.920 Nb  3.820+1.170 + Mo 84.440£1.770 t 146M° 153.170+3.620 T 1a1r0 g5 300+2.760 2Ru 6.580+1.590
8Zr  -40.7000.770 ®Nb  -4.700£1.130 t Mo 72.180+1.770 t WMO 16152043.780 T 142 104.040+2.900 T %R 14.500+1.680
7Zr  -46.210+0.740 Nb -14.780+1.120 t  "Mo  58.020+1.850 t mmo i;;'ggfi'ggg T 181 11148063000 + S'Ru 20.360+1.830
807y .53.960+0.870 8Nb  -22.030£0.950 t Mo  47.310+1.870 t 14 4904030 T yasrc 15036043110 + Ru  28.360£1.900
817r  -57.150+0.900 Nb -31.260£0.930 t  "“Mo  34.250+1.570 t 150M° 1&;:.64318?4.;;8 T 151c 128.050:3.280 + SRu 34520£2.090
827y .63.150+0.810 8Nb -37.610£0.930 t Mo 24.580+1.380 T mMO 198.130£4. T w467¢ 137.380+3.500 t Ru 42.610£2.140 1
87r  -65.770+0.760 8INb -45.620+0.910 t "®Mo 12.290+1.340 t Mo 208.540£4.340 T 1i7rc 14540063580 + 'PRu  48.820£2.130



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
BORu  57.250+2.220 + B'Rh -15.600+1.360 120pg  -70.830+0.590 110Ag -87.840+0.680 97Cd  -59.480+0.810 172cqd  239.420+4.660 T
140Ru  63.750+2.370 1%2Rh  -8.620+1.390 121pg  -67.200+0.660 Hlag -88.610+0.650 %Cd  -66.430+0.840 ®n  38.54041.830
MRy 72.290+2.450 t  '®Rh  -3.060+1.520 122pd  -66.040+0.730 H2pg  -86.890+0.570 %cd -69.090+0.830 89, 26'32011'8 PO
142Ru  78.930+2.660 139Rh  4.490+1.540 12pd  -62.460+0.810 13pg  -87.080+0.410 100cd  -73.610+0.860 O 171801580 +
5Ru 87.590+2.750 t **Rh  10.150+1.690 124pd  -61.100+0.820 H4pg  -85.020+0.500 0lcy  -75.640+0.740 o1y 6'180:1 '460 h
144Ru 94.440+2.880 1%6Rh  17.820+1.830 125pd  -57.110+0.880 M5Ag  -84.970+0.450 192Cd  -79.400+0.840 92, 232041280 +
5Ru 103.220+2.950 + ¥Rh  23.760+1.900 126pg  -55.420+0.900 16Ag  -82.600+0.420 18cd  -81.040+0.740 % 1298041270 +
146Ru 110.610+3.180 t+ '®Rh  31.240+1.970 127pd  -51.250+0.870 MAg -82.120+0.470 104cd  -84.240+0.750 o) 20'72011‘090 "
“Ru 119.600+3.320 + *°Rh 37.510+1.990 128pg  -49.020+0.890 H18Ag  -79.320+0.480 1%5cd  -84.660+0.900 By 30.4500.980 +
8Ru 127.040£3.410 + ORh  45.360+2.110 129pd  -42.720+0.900 H9Ag  -78.580+0.450 1%8cd  -87.000+0.690 % 37 250+0.840 :
19Ru 136.220+3.590 t *'Rh 51.730£2.190 130pd  -38.140+0.970 120pg  -75.620+0.520 07cd  -86.710+0.500 i _46'210;0'810 +
10Ru  144.030£3.700 + %?Rh 59.670+2.350 18lpd  -31.570£1.070 12ag  -74.650+0.530 1%8cq  -88.890+0.600 B 52 240+0.950
151Ru 153.400+3.780 + *Rh  66.220+2.500 132pg  -26.860+1.100 122pg  -71.560+0.570 109cd  -88.250+0.690 9 _59'51010'890
2Ru 161.090+3.810 + *Rh 74.300+2.620 * *3Pd -19.780+1.160 1B3Ag  -70.550+0.720 10cd  -90.320+0.690 100, _63.10040.940
18Ru 170.780£3.970 + *5Rh  81.050£2.720 134pd  -14.600+1.250 124pg  -67.530+0.810 icd  -89.290+0.610 01, _67'60010‘850
1¥Ru  178.970+4.050 + %°Rh 89.520+2.880  *°Pd -7.250+1.300 12579 -66.160+0.760 H2cd  -90.810+0.650 102 70.440+0.860
1®Ru 189.010+4.190 + ¥Rh 96.580+3.010 136pd  -1.920+1.500 126pg  -62.800+0.810 13cd  -89.130+0.600 199, 74 48040.730
1%6Ru  197.510+4.230 t %®Rh 104.990+3.160 t+ ¥'Pd  5.530+1.540 127pg  -61.000+0.790 14Cd  -90.110+0.580 104, _76'65010'800
17Ru  207.860+4.300 t °Rh 112.550+3.280 138pd  10.870+1.620 12879 -57.490+0.830 15cd  -88.180+0.540 105 70.820+0.830
18Ru 216.560+4.440 + '°Rh 121.100+3.420 t+ %°Pd 18.410£1.720 12%7g  -55.280+0.770 16cd  -88.750+0.550 106y 80'85010‘730
1Ru 227.410+4.470 + S'Rh 128.760+3.490 * %%Pd 24.100+1.770 130Ag  -49.560+0.830 cd  -86.400+0.520 107, _83'30010'580
10Ru 236.520£4.720 + 5?Rh 137.480+3.600 t *Pd 31.810+1.820 1B1Ag  -45.050+0.860 H8cd -86.580+0.530 18, _g3 83040.530
11Ru  247.490+4.760 + 'Rh 145.100+3.640 + %2Pd  37.580+2.010 132pg  -39.060+0.940 19cd  -83.960+0.540 109, _85'890;0'610
12Ru  256.830+4.770 + %*Rh 154.320+3.810 t **Pd 45.430+2.130 133Ag  -34.260£1.010 120cd  -83.910+0.520 10, 86 250+0.600
- 15Rh  162.490+3.910 + #*Pd  51.400+2.300 134pg  -27.560+1.040 121cd  -81.120+0.530 11 DS

Rh  38.100£1.860 t 56 145 135 122 In  -88.160+0.660
BiRn 2592041880 T Rh 171.960+3.990 t Pd  59.380+2.410 Ag -22.570+1.130 Cd -80.700+0.480 12, g7 870+0.670
82p 16'75011'590 + 157Rh  180.380+4.060 + 8Pd  65.820+2.570 136Ag  -15.550+1.250 13¢cd  -77.750+0.520 13, _89' 42010‘610
83Rp 5'300:1 '570 + 158Rh  190.350+4.180 t #’Pd 73.970+2.630 t ¥’Ag -10.440+1.320 124cd  -77.300+0.610 114, _88'54010'560
s4ph _3'31011'350 " 1Rh  199.000£4.220 + *%Pd  80.450+2.790 1%8pg  -3.600+1.390 125Cd  -74.270+0.660 115, _89'65010'520
85Rh -15 2404 1 340 + 160Rh  209.370+4.360 t “9Pd 88.980+2.970 t 1%°Ag  1.810+1.480 126Cd  -73.540+0.610 116y _88'33010'520
86Rn _20'56011'140 " 161Rh 218.390+4.510 + '°Pd  95.900+3.050 140pg  8.770+1.610 127cd  -70.060+0.650 17, _88'9 4010'550
&R _29'78011'130 " 162Rh  228.970+4.550 t °Pd 104.300£3.160 t !*!Ag 14.320+1.590 128Cd  -68.920+0.690 18y _87'2 4010‘530
o8 DOSOIN 16%Rh  238.160+4.640 t 52Pd 111.310£3.270 14279 21.430+1.720 12%Cd  -65.430+0.720 119, DS
Rh -36.610+0.970 t 153 143 130, In  -87.600£0.540
89 8 Pd 119.960+3.380 t Ag  27.110+1.870 Cd -63.790+0.660 120
Rh -45.540+0.950 t Pd  85.06042.030 T 1545 15011002 aa0 Wing 3438062020 By 58 15040 740 In  -85.680+0.540
®Rh -51.620+0.950 Pd  73.410+2.050 t g5 DU e D DOSORNY 132 DS 12n .85.790+0.530
o1 8 Pd 136.310+3.640 t Ag  40.250+2.160 Cd -54.230+0.790 122
Rh -58.410+0.870 Pd  59.410£2.130 T 156 146 133 In  -83.550+0.520
02 o1 Pd 143.920+3.660 % Ag  47.920+2.330 Cd -48.140+0.870 123
Rh -62.660+0.820 Pd  48.900£2.160 T ;57 147 134 In  -83.270+0.500
03 82 Pd 153.300+3.770 t Ag  54.040+2.400 Cd  -43.71020.890 124

Rh  -68.940+0.730 Pd  35.990£1.830 T g5 148 135 In  -80.890+0.540
04 83 Pd 161.340+3.880 t Ag  61.600+2.470 Cd -37.210+0.940 125

Rh -72.530+0.650 Pd  26.430£1.820 T 50 149 136 In  -80.430+0.480
o5 84 Pd 171.260+3.920 t Ag  68.200+2.660 Cd -32.550+1.040 126

Rh -78.110+0.640 Pd 141101570 T ¢ 150 137 In  -78.030£0.560
9% a5 Pd 179.430+4.080 t Ag  76.090+2.800 Cd -25.750+1.060 127

Rh -79.710+0.690 Pd  5.580+1.580 t 161 151 138 In  -77.180+0.460
o7 g6 Pd 189.710+4.120 t Ag  82.870+2.850 Cd -21.250+1.160 128

Rh -82.500+0.670 Pd -5.510£1.360 t 16, 152 139 In  -74.370£0.520
98 87 Pd 198.340+4.260 t Ag  90.620+2.980 Cd -14.340+1.240 129,

Rh  -83.300+0.700 Pd -12.940£1.350 t 163 158 140 In  -73.250+0.480
9Rh -85 34040 760 Bpg 2296041170 + Pd 208.770+4.380 t Ag  97.560+3.100 Cd  -9.520+1.370 1901, -70.33040.490
100 DOsOPS 89 DO 14pd  217.610+44.360 t '%*Ag 105.740+3.230 T *'Cd -2.690+1.430 131 PSP

Rh -85.910+0.820 Pd -30.010£1.150 t 5 155 142 In  -68.760£0.480
101, 9% Pd 228.370+4.480 t Ag  112.880£3.290 Cd  2.260+1.480 132

Rh -87.490+0.690 Pd -39.620+0.970 6pq 23743054640 1 1FAq 12151043410 1 %Cd 92901580 In  -63.710+0.580
192Rh  -87.130+0.820 9pd  -45.770+0.880 167 OSSN 53 DOV 144 T 133In  -59.690+0.660
103 02 Pd 248.380+4.720 t Ag 129.020£3.470 % Cd  14.380+1.740 134

Rh -88.360+0.790 Pd  -54.370+0.970 168 158 145 In  -53.980:+0.680
104 03 Pd 257.460+4.840 t Ag  138.030£3.620 1 Cd  21.550+1.860 135

Rh -87.380+0.800 Pd -58.890+0.890 90 14602053.640 + M5Cd  27.11052.060 In  -49.750£0.750
105 -88.030+0.860 %pg  -65.790+0.750 8Ag  38.700+1.810 1 mAg 155.470£3.780 1 7Cd  34.460+2.130 30| .43.570+0.790
106Rh -86.570+0.640 %pd  -69.630+0.770 85Ag  26.450+1.820 T mAg 163'540;3'850 ¢ uscy 39‘990;2'220 1370 -39.130+0.830
197Rh  -86.930+0.610 %pd  -75.830+0.680 8Ag  16.760+1.580 T mAg 173' 430;3'880 + 8gg 47'68012'320 138n  -32.940+0.870
108Rh  -85.190+0.620 9pd  -77.700£0.690 8Ag  5.570+1.580 t 163Ag 181‘910;4‘110 + 180Gy 53‘63012‘ 260 139 -28.370+0.960
109Rh -85.120+0.650 %pd  -80.960+0.730 88Ag  -2.660+1.380 1 164Ag 191.990;4.1001 15154 61'39012‘570 140y -22.050+1.120
H0Rh -82.830+0.630 %pd  -82.080+0.740 89Ag -12.900+1.370 t 165/_\9 200.720+4.190 b 1820y 6751042670 14n  -17.360£1.150
11Rh -82.250+0.560 100pg  .85.060+0.750 %ag  -20.640+1.160 t meAg 211'040;4'270 + o 1scy 75‘19012‘810 142In .11.140+1.280
12Rh  -79.350+0.610 10lpg  -85.610+0.690 %Ag  -30.320£1.060 T 167Ag 220'090;4' 410+ 1cg 81'66012'930 143n  .6.270+1.310
13Rh -78.380+0.670 102pg  -88.000+0.730 92Ag  -37.170%0.920 t ngg 230' 400;4' 490 1 15Cd 89‘82013'070 " 1440 0.170%1.400
14Rh  -75.260+0.650 18pg  -87.910+0.750 BAg  -46.040£0.900 T 60,0 o 156 DSy 5n  5.170+1.550
15 104 o Ag  239.630+4.630 1 Cd  96.400+3.070 146

Rh -74.140+0.630 Pd -89.6700.720 Ag  -51.970+0.880 17C4 104.93043.220 In  12.030+1.750
H6Rh -70.660+0.720 105pq  -88.670+0.810 %Ag  -59.120+0.810 82Cd  85.640+2.350 t 1585 112'08013'340 ¥ 17.270+1.850
H17Rh  -69.070+0.690 1%pg .89.910+0.640 %Ag  -63.580+0.770 8cd  74.010+2.370 1 19G4 12103043400 1 80 24.030+1.940
182h  -65.240+0.760 107pg  -88.570+0.600 9Ag  -70.050%0.710 84Cd  59.840+2.060 t 16004 128‘55013‘540 " 149n  29.680+2.050
19Rh  -63.410+0.730 1%8pg  -89.760+0.700 %BAg  -72.400£0.760 8Cd  49.490+2.080 T 1615 137'900;3'570 t %0n  36.730+2.090
120Rh  -59.610+0.800 109pqg  .87.890+0.710 %Ag  -75.980+0.790 8Cd  36.080+1.810 t 1620 145‘580;3‘620 " 154y 42.540+2.220
121Rh  -57.910+0.880 H10pqy  -88.830+0.690 100pg  -78.030+0.770 87Ccd  26.290+1.820 t 163G 155'32013'750 N %2In  49.640+2.370
122Rh  -54.180+0.980 Hlpg  -86.380+0.610 101pg  -80.980+0.680 8Cd  14.300+1.600 T 1640 163' 45013'850 " 18¥In  55.700+2.460
12Rh  -52.260+0.980 12pg  -86.530+0.470 102pg  -82.350+0.800 8Cd  5.840+1.600 t 16504 173' 42013'960 T %40 62.910+2.620
12Rh  -48.270+1.110 13pd  -83.670+0.510 18pg  -85.010+0.720 %cd  -5.080£1.370 t 1650 181'710; 4'010 + %5n  69.360+2.750
125Rh -45.960+1.100 4pg  -83.500+0.430 104pg  -85.460+0.730 9lCd -12.890+1.250 t 16754 192‘02(); 4'100 " 160 76.960+2.810
126Rh  -41.900+1.080 15pq  -80.500+0.410 105Ag  -87.200+0.770 92Ccd -23.270+1.100 % 1685 200' 420% 4'230 + %7In  83.440+2.850
127Rh  -39.010+1.070 116pd  -80.000+0.450 1%6Ag  -86.790+0.660 %cd  -30.400+1.080 t 169c4 210'89014'320 T 1%8n  91.600+3.050 t
128Rh -32.690+1.200 Wpq -76.550+0.520 07pg  -88.150+0.610 %cd  -39.880+0.920 170G 219'7101 4'390 + %9n  98.690+3.070
129Rh  -27.540+1.200 18pq  .75.620+0.540 108pg  -87.630+0.640 9%Cd  -46.060+0.820 1y 230'2501 4'530 " 10n  107.170+3.230 t
130Rh  -20.890+1.290 9pg  -71.970+0.590 1097 -88.690+0.680 %Cd  -54.750+0.820 e 16l1n  114.590+3.270



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
1620 123.550+#3.310 t *'Sn  0.270+1.650 1395 .52.200+0.640 127Te  -88.110+0.660 118 .81.110+0.500 106xe -30.320+1.170 t
1830 131.090+3.440 + %%sn  4.920+1.750 1405p  -46.530+0.800 128Te -88.830+0.630 19 .83.700+0.470 107%e -35.790+1.090 t
1640 140.470£3.450 t %°Sn  11.800£1.870 141gh  .42.670+0.780 129Te  -87.000+0.600 120 .83.950+0.480 108xe .43.570+1.210 *
1590 148.500+3.650 £ °°Sn  16.820+1.910 1425 -37.090+0.930 130Te  -87.400+0.530 121 .86.240+0.500 109%e  -47.130+1.140
16n  158.020+3.720 t %!sn  23.720+1.950 143gh  -33.090+1.040 18lTe  -85.260+0.540 122 .86.140+0.480 110xe  .52,730+0.940
170 166.300£3.780 T !%2Sn  28.880+2.120 144gh  -27.530+1.110 132Te  -85.370+0.530 123 .88.050+0.430 1l%e -55.400+0.870
188y 175.970+¢3.830 t 1%%Sn  35.920+2.260 145gp  .23.350+1.140 133Te  -83.020+0.470 124 .87.540+0.410 12xe  -60.130+0.700
1690 184.530+£3.990 t !%%Sn  41.500+2.350 146gh  .17.310+1.290 134Te  -82.320+0.450 125 .88.900+0.390 13%e -62.160+0.730
0n  194.590+4.010 t %°Sn  48.690+2.540 17sp  -12.950+1.400 185Te  .77.740+0.440 126 .87.990+0.520 1l4%e -66.630+0.800
n  203.190+4.180 t %°Sn  54.580+2.580 148gh  -7.000+1.510 136Te  .74.620+0.500 127) .88.780+0.590 115%e -68.530+0.630
172|n 213.360+#4.330 t* !'Sn  62.080+2.670 9gh  -2.220+1.660 187Te  -69.660+0.550 128 _87.570+0.630 16xe -72.750+0.600
%n  222.390+4.400 t %%sn  68.190+2.750 1%05h  4.020+1.700 138Te  -66.580+0.550 129 .88.310+0.530 7xe -74.070+0.510
0 232.680+4.490 t '°Sn  76.310£2.880 + !Sb  8.890+1.760 139Te  -61.170+0.570 130 .87.050+0.610 118xe .77.850+0.530
%0 242.630+4.610 T %°Sn  82.920+3.000 1525h  15.140+1.850 140Te  .57.850+0.630 18y .87.520+0.520 119%e -78.570+0.490
865y §5.770£2.310 1 1615y 91.300£3.070 t  !53Sh  20.240£2.020 141Te .52.310+0.610 32| _85.970+0.600 120xe .81.860+0.480
S5 74 15042340 + 1625 98.330£3.100 1%45h  26.800£2.150 142Te  .49.070+0.770 183 .85.980+0.530 121xe -82.270+0.480
8y 5984082070 : 1635 107.140£3.210 + '%°Sb  32.370+2.260 143Te  -43.560£0.860 134 .84.000£0.470 122xe -85.1100.440
895, 49'020;2'100 + 16450 114.32043.220 1%65h  38.990+2.350 144Te  -40.150+0.960 135 .83.500+0.490 123%e -85.150+0.410
Oy 3613041 800 + 15Sn  123.610+3.340 t 57Sb  44.780+2.450 145Te  -34.690+1.050 136 .79.250+0.470 124xe -87.620+0.320
o1gn 2692041680 " 16650 131.190+3.510 + !%8Sh  51.920+2.580 146Te¢  .30.820+1.150 87| -76.350+0.430 125xe -87.110+0.340
oy 15 22041 480 + 167Sn  140.700+¢3.570 t '%°Sb 57.970+2.580 147Te  .25.100+1.190 138 .71.990+0.440 126xe -89.100+0.380
By 644051 480 h 185n  148.330£3.600 + %°Sb  65.610+2.800 148Te  -21.330£1.310 139 -68.850+0.420 127xe -88.070+0.510
g, . 4‘83011'270 + 18990 158.160+3.680 t %'Sb  72.130+2.830 149Te .15.250+1.480 1401 -64.020+0.510 128xe -89.530+0.600
By 12 82041 150 " 10sn  166.310+¢3.780 t %Sb  80.120+2.890 10Te  -11.120+1.520 141 .60.840+0.510 129xe -88.330+0.620
%g _23'18011'000 " 7lsn 176.160+3.870 + %°Sb  87.000+2.990 1%1Te  .5.020%1.580 142 .55.910+0.570 130xe  -89.650+0.460
Ton  -30.25050.970 : 1725n  184.390+4.050 t %*sb 95.460+2.980 t %2Te -0.800+1.670 143 _52.740+0.680 1lxe -88.460+0.560
o8g, _39'680:0'920 s 1350 194.420+4.150 t '5Sb  102.540+3.120 153Te  5.390+1.740 144 _47.830+0.740 132xe  .89.530+0.580
g, . 46'03010'900 174sn 203.150+4.190 t %°sb 111.380+3.200 + **Te 10.010+1.930 145 -44.510+0.850 133xe -87.870+0.510
105, 55 43041 080 15sn 213.490+4.360 t 67Sb 118.940+3.360  *°Te 16.550+2.070 146 .39.360+0.990 134xe  -88.260+0.490
1lg, 5001041 020 17690 222.770+4.510 t '8Sh 127.820+3.410 t Te 21.550+2.110 147 .35.810+0.990 135Xe  -86.480+0.550
1026, 6432041000 7S 234.860+4.600 1 %°Sb 135.610+3.450 ¥ °'Te 28.080+2.250 148 _30.680+1.060 136xe -86.310+0.470
103gy, ey 430:0I860 1785 245.510+4.720 t '°Sb 145.020£3.470 t+ 'Te 33.5102.370 149 .26.780+1.210 137Xe -82.280+0.430
104 e % 1sh 152.960+3.640 t '*°Te  40.590+2.430 130 .21.350+1.310 138xe  -79.990+0.400
Sn  -72.000+0.880 Sb -0.790+1.160 t 47, 160 151 130
1055, 74.160£0.960 Th  11.41041130 1 Sb  162.430+3.750 T Te 46.170+2.530 | -17.360+1.360 Xe -75.560+0.430
106g, _77‘92010'730 s8gy, _18‘95011'080 + 1sp  170.530+3.870 + ®Te 53.710+2.640 1521 .11.910+1.450 140%e -73.010+0.490
w7y, _79'06010'700 %95, _28'710;1'060 " 1745h  180.250+3.940 t 62Te 59.840+2.660 153 _7.760+1.540 141%e -68.310+0.380
108, _82'34010'630 100, _35'99011'050 + 175sh  189.040+4.060 + %Te 67.680+2.810 154 .2,050+1.620 142xe  -65.730+0.440
109g,, _82'75010'620 toigy, 45'370;1'030 + 1765h  198.710+4.260 t 6%Te  74.210£2.790 15 2.560+1.790 143xe  -60.880+0.550
110g, _85'810:0'640 1og _50'65011'090 + 177sh  207.980+4.300 t ®°Te 82.560+2.890 t+  *°|  8.540+1.880 144xe -58.300+0.660
nig, _86'01010'590 103g), _56'23011'050 + 1785h  219.700+4.430 t %%Te  89.200+2.990 157} 13.440+1.950 145%e -53.480+0.690
Lizg,, _88'65010'630 104g), _59'880;1'020 : 19sh  230.300+4.610 t ®'Te 98.020+3.050 + %8  19.610+2.140 146xe  -50.470+0.890
u3g,, _88‘ 40010'560 gy 6 4' 430;0'960 + 180g5h  242.200+4.720 t  %®Te 104.950+3.200 159 24.980+2.170 147xe -45.650+0.900
114 T 106 DS 1Blsh 252.690+4.840 t 1°Te 113.980+3.250 + 9  31.580+2.340 148xe  -42.690+0.930
Sn  -90.750+0.560 Sb  -67.180+0.850 170 161 140
115 107 o5 Te 121.360+3.240 | 37.060%2.320 Xe -37.440+1.010
Sn  -89.990+0.510 Sb -71.060+0.670 Te 31.280#1520 t o, 162 150
116 108 % Te 130.560+3.330 t | 44.220+2.430 Xe -34.180+1.070
Sn  -91.720+0.530 Sb  -73.020+0.750 Te 19.140£#1330 t 7, 163 151
17 109 o7 Te 138.130+3.540 * | 50.200%2.530 Xe -28.890+1.180
Sn  -90.440+0.490 Sb  -76.170+0.650 Te 10.260+1310 Ty ot o0t 184 5769082550 1520 o5 85041 270
185n  -91.690+0.520 H0gp  -77.590+0.640 %Te -0.840£1.250 t 174 BOoUe 165 DOSONN 158 DO
119 1 9 Te 155.260+3.670 * | 64.110+2.650 Xe -20.170+1.330
Sn  -90.180+0.500 Sb  -80.490+0.690 Te -8.71021.240 t ;45 166 154
120 112 100 Te 165.040+3.820 1 | 72.020+2.710 Xe -16.480£1.420
Sn  -91.240+0.510 Sb  -81.420+0.650 Te -19.400£#1.230 T ;56 167 155
121 113 101 Te 173.150+3.990 t | 78.640+2.800 Xe -10.790+1.520
Sn  -89.480+0.470 Sb  -84.110+0.680 Te -26.660£1.220 T ;77 168 156
122 114 102 Te 182.820+4.070 t | 86.820+2.860 t Xe -6.750+1.640
Sn -90.140+0.520 Sb -84.650+0.610 Te -36.850£1.070 T ;g 160 157
123 115 103 Te 191.710+4.160 t | 93.910+3.010 Xe -0.870+1.740
Sn  -88.040+0.540 Sb  -87.120+0.610 Te -42.400£1.050 T ;g 170, 158
124 116 104 Te 203.380+4.330 T | 102.530+2.990 t Xe 3.670+1.850
Sn  -88.320+0.510 Sb  -86.990+0.520 Te -49.780+1.260 180 171 150
125 17 105 Te 213.560+4.470 t | 109.700+3.050 Xe  9.780%1.970
Sn  -85.930+0.520 Sb  -88.750+0.500 Te -53.410+1.150 181 172 160
126 118 106 Te 225.100+4.580 t | 118.530+3.170 t Xe 14.680+2.100
Sn  -86.110+0.500 Sb  -88.110+0.520 Te -58.560+0.980 182 173 161
1275, 83 59040 580 19 89 55040 540 W0Te 61 42040.900 Te 235.270+4.740 1 | 125.960+3.310 % Xe 21.180+2.160
128 DOSUDe 120 DS 108 DS 183Te 247.450+4.870 T 4 134.990+3.310 t !%2Xe 26.280+2.150
Sn  -83.400+0.520 Sb  -88.730+0.550 Te -66.130+0.860 15 14284013490 +  %e  33.28042.330
12950 .80.610+0.460 121gh  .89.950+0.530 109Te  -67.9600.770 100 3.260+1.420 t 76, 151‘95013‘690 T 38I910*_'2I320
1305 -80.060+0.390 1225 .88.740+0.510 H0Te  .72.120+0.560 10 .7.410+1.410 t 7 160'05013'730 P TE 46'29012' 450
18lgn  .77.220+0.370 123gh  -89.540+0.460 HlTe .73.380+0.640 102 .15.480+1.250 t 178, 169'34013'860 + 166y 52'270:2'500
18250 .76.240+0.430 1245p  -88.010+0.500 H2Te  .77.010+0.690 108 .25.950+1.240 t 179, 178'19013'990 + 167y 60'17012'570
1335 .71.080+0.540 125gh  -88.280+0.540 3Te  -77.990+0.640 104 .32.030+1.170 t 180, 189'430;4'120 + 168ye 66'150;2'650
13430 -67.440+0.550 1265 -86.520+0.600 4Te -81.460+0.610 105 .39.390+1.150 t 1y 199‘25(); 4'260 § o 1ye 7 4' 490;2'700 +
13550 -61.930+0.660 1275p  -86.580+0.580 15Te  -82.130+0.620 106 .44.740+1.180 t 182, 210‘ 180+ 4' 420 1 1% 81'16012'790
1365 .58.030+0.730 1285 .84.730+0.610 116Te  .85.230+0.610 107 .50.000+1.090 t 183 220'6 40; 4‘ 490 1 Uixe 89'57012'850 N
1875 -52.070+0.680 1295 -84.560+0.510 "Te -85.120+0.510 108 .53.690+1.060 t 184 232'5901 4'740 + 12y 96'36012'930
1385 .48.240+0.730 1305 -82.340+0.510 118Te .87.530+0.500 109 .58.270+0.930 t 185, 242'71014'820 t 17y 105' 06012' 970 +
1395n  -41.980+0.820 Blgh -81.860+0.470 119Te -87.080+0.530 10 _61.120+0.780 e 17y 112‘18013‘070
1405 -38.000+0.970 1825 .79.620+0.470 120Te  .89.210+0.510 1Y .65.110+0.620 9Xe 35.650+1.620 T 1y 121'280;3'180 +
1415n  -31.810+0.980 1335 .78.540+0.480 121Te  88.560+0.500 12 .67.100+0.610 100xe  23.300%1.620 t 1oy 128‘ 45013'390 "
14250 .27.730+1.130 1345 -73.750+0.440 122Te  .90.330+0.480 13 .70.780+0.710 01xe  14.520+1.620 t e 137'55013' 260 +
14330 -21.580+1.230 135gh  .70.310+0.540 123Te -89.260+0.450 14 .72.540+0.630 102xe  3.040+1.440 t 178y g 145'280;3'550 ¥
14450 .17.300+1.240 1365p  -65.130+0.620 124Te  .90.620+0.440 15 .76.150+0.590 103%e  -5.300+1.430 t e s 4'52013'720 +
14530 -10.960+1.320 1875h  -61.450+0.620 125Te  -89.080+0.520 116 .77.440+0.530 104%e -16.310+1.370 t 180y ¢ 162'940;3'810 +
1465n  .6.270+1.530 1385 .56.100+0.580 126Te  .89.990+0.600 17 .80.560+0.510 105%e -22.360+1.350 T R



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
18lxe 173.830+3.940 t !'Cs 71.340+2.670 157Ba  -25.140+1.240 148 8 -63.570+0.540 13%Ce -86.550+0.500 130pr  71.480+0.710
182ye 183.330+4.130 t '7?Cs 79.380+2.760 1%8Ba  -21.560+1.390 149 2 -61.350+0.660 1¥7Ce -86.020+0.560 Blpy  .74.680+0.720
183%e 194.550+4.180 t !3Cs 86.030+2.770 15%Ba -16.100+1.470 1%0La -57.630+0.630 1%8ce -87.760+0.560 182py  75.570+0.720
184%e 204.490+4.380 t 1*Cs 94.420+2.780 t 1Ba -12.090+1.620 15l 2 -55.330+0.690 1%%Ce -87.070+0.570 133py  .78.180+0.650
185%e 216.010+¢4.550 t '"°Cs 101.610+2.990 161ga  -6.560+1.710 192 a2 -51.520£0.790 140ce -88.250+0.590 134py  78.490+0.590
186xe 225.700+4.620 t '5Cs 110.020+£3.130 t ®?Ba -2.140+1.740 18La -49.120+0.830 1lce -85.470+0.510 13%pr  -80.950+0.560
187%e 237.150+¢4.770 t '7'Cs 117.190+3.210 16358a  3.830+1.860 1% a -45.010£0.910 142Ce -84.440+0.480 136pr  .81.150+0.570
188%e 247.190+4.940 + 178Cs 125.920+#3.330 t %Ba  8.410+1.810 151 2 -42.230+1.000 143Ce -81.420+0.480 37pr .83.240+0.480
104 1%Cs 133.600+3.450 t %°Ba  14.960+1.970 %62 -37.910+1.020 144Ce -80.270+0.400 138py  _83.310+0.570
Cs 6.910+1.570 T 159 166 157, 145 139
105Ce 407041560 Cs 142.410+3.580 Ba 20.040+2.050 La -34.900+1.100 Ce -76.940+0.380 Pr -84.990+0.550
1060 -16 72011' 350 + 18lcs 150.480+3.670 + ''Ba  26.970+2.140 18 a  -30.240+1.170 146Ce -75.440+0.480 140pr  _84.890+0.560
0iCe -18.790+1.280 " 182Cs  161.050+3.850 t %®Ba  32.290+2.180 ¥ a -26.710£1.270 147Ce  -71.900+0.430 14lpy  _86.190+0.540
108G _25'09011'160 " 183Cs  170.550+3.920 + %°Ba  39.710+2.220 160 5 -21.730+1.440 148Ce  -70.640+0.440 142pr .84.020+0.430
109Ce 3274041 150 + 184Ccs 181.530+4.110 t 'Ba  45.430+2.260 11 a -17.820+1.460 149Ce  -66.920+0.520 143pr  _83.070+0.420
110G _38‘ 45011'170 + 185Cs  191.050+4.220 t !™Ba  53.150£2.310 182 a -12.670+1.580 150Ce -65.340+0.540 144pr  -80.640+0.450
UCe 4388041030 + 186Cs 202.140+4.380 t 1?Ba  59.240+2.510 1835 -8.410+1.670 %lce -61.760+0.610 145pr  .79.590+0.450
1z, _47'29010'910 : 187Cs 211.670+4.480 t !™Ba  67.140£2.510 14 a  -2.790+1.670 1%2Ce -60.110+0.670 146pr  _76.570+0.480
U3Ce 59 080+0.810 + 188Cs 222.740+4.630 t “Ba  73.490+2.470 La  1.690+1.730 1%3Ce -56.360+0.700 4Py -75.390+0.470
U4 e _£4.88040.830 189Cs 232.810+4.730 t '®Ba 81.940+2.590 t %°La  7.800+1.850 1%4Ce -54.440+0.760 148pr  72.440+0.440
115G _59‘ 48010'810 190Ccs  243.970+4.830 + ®°Ba  88.450+2.830 167 2 12.860+1.930 1%5Ce  -50.350+0.900 49pr  .71.060+0.440
15Ce 61 990+0.680 ¥ics 254.040+4.970 t  'Ba  96.860+2.840 t  %®La  19.150+2.000 1%6Ce -48.130+0.900 150py  _67.970+0.470
117 DeSSpe 103 17833 103.650+2.980 169 2 24.630+2.040 157Ce  -43.900+0.970 151pr  .66.540+0.510
Cs -66.250+0.610 Ba 39.470£1.850 t 79 170, 158, 152
U8 e _68.22040.560 10455 2718041780 Ba 112.320+3.130 t La 31.630+2.030 Ce -41.270+1.070 Pr -63.610+0.640
U9Ce 72 18040.590 1055, 18.300+1 780 + 180Ba  119.580+3.220 s 37.150+2.140 1%%Ce -36.660+1.110 153pr  -62.030+0.640
1205 _73‘60010'5 0 1065, 6'740+‘1 éeo n 18135 128.040+3.360 + 1"2La  44.490+2.220 160Cce -33.610+1.280 154pr  .58.750+0.670
1 e 7705040510 g 002041470 + 18283 135.790+¢3.500 t La  50.440+2.320 16lce -28.720+1.340 15pr  -56.840+0.740
122G _78‘010:0' 440 1085 _8'92011'350 + 183Ba  146.360+3.570 t ™La  58.040+2.300 162Ce -25.200+1.370 156pr  _53,320+0.830
123G _81'00010'370 1095, _15' 090‘+1' 330 184Ba  155.620+¢3.780 t La  64.450+2.370 163Ce  -20.200+1.520 157pr  .51.200+0.840
1240 _81'59010'350 110, _23'750;1'160 : 185Ba  166.190+3.880 t "®La  72.220+2.530 164Ce -16.290+1.500 158pr  .47.340+0.920
1%5Ce -84.060+0.370 g, 2930041 030 + 18Ba 175.260+3.990 t "La  78.730£2.640 1%5Ce -10.780+1.620 159y -44.760+0.960
126G _84.18040.440 25, 3767041150 " 187Ba  186.210+4.180 t ®La  86.760+2.690 16Ce  -6.740+1.650 160pr  -40.620+1.090
w21 _86‘05010' 470 g, . 41'12011'060 18835 195.360+4.280 + "®La  93.500+2.870 167Ce  -0.650+1.780 161pr  _37.670+1.160
12800 g5 69040.500 5o 4568040940 1%9Ba  206.460+4.360 t ®La 101.750+2.980 t 8Ce  3.780+1.820 162py  _33.170+1.230
129Cq _87'16010'640 1155, _49'630;0'900 10Ba 215.770+¢4.520 t '®!La 108.660+3.080 1%%Ce  10.220+1.910 163pr  _29.800+1.280
130G _86‘54010'650 1155, _54'85010'880 191Ba 226.870+4.610 t '®%La 116.800£3.270 t '°Ce 15.290+1.900 164pr  25.150+1.370
131 DO 17 DS 19255 236.390+4.800 t '®La  124.540£3.290 ce 22.080+1.930 165pr  21.350+1.430
Cs -87.930£0.510 Ba -57.400+0.740 184 172 166
132 118 100 La 134.870+3.490 t Ce 27.220+2.080 Pr -16.280+1.520
Cs -87.330+0.590 Ba -62.3000.740 La 4.000+1.530 t g5 173 167
133 119, 110 La 143.720+3.630 t Ce  34.430+2.080 Pr -12.250+1.550
Cs -88.300+0.590 Ba -64.460+0.680 La -3.180£1.340 T g 174 168
134 120, 11 La 153.850+3.720 t Ce  40.080+2.130 Pr  -6.800%1.640
Cs -87.020+0.610 Ba -69.110+0.720 La -11.680£1.200 t g7 175 169
135 121 112 La 162.770+3.850 t Ce 47.730+2.220 Pr -2.220+1.710
Cs -87.600+0.600 Ba -70.700+0.650 La -17.960+1.080 t ;g 176 170
136, 122 13 La 173.330+4.040 t Ce 53.470+2.330 Pr  3.810£1.740
Cs -86.160+0.590 Ba -74.690+0.620 La -26.370£1.060 t g9 177 7
137 123 114 La 182.510+4.080 t Ce 61.240+2.370 Pr  8.670+1.760
Cs -86.200+0.620 Ba -75.790+0.580 La -32.300£1.210 t o0 178 172
138 124 115 La 192.860+4.210 t Ce 67.360+2.510 Pr  15.090+1.870
Cs -82.770+0.560 Ba -79.340+0.550 La -37.990£1.030 t o 179 173
19Ce 8042040 550 125, 7994040 520 16 5 4156041000 T La 202.100+4.360 t Ce 75.350+2.600 Pr  20.090+1.910
140 e 126 DS 17 BOSUPY 192 5 212.660+4.510 t ¥Ce 81.670+2.740 74py  27.000+1.870
Cs -76.580+0.540 Ba -83.030+0.490 La -46.810£0.930 t ;o3 181 175
141 127 118 La 222.120+4.560 t Ce 89.560+2.860 Pr  32.700+2.030
Cs -74.160+0.470 Ba -83.040+0.460 La -50.010+0.870 t 12Ce 96 15043.020 pr  39.68042 170
142cs  -70.070+0.450 18R -85.570+0.450 19 3 -55.090+0.800 17Ce  44.540+1.880 t 18Ce 104.28043.080 ¢ 17y 4541042140
43Ccs  -67.570+0.440 12985 -85.220+0.540 120 5 -57.940+0.780 1%8ce 32.020%1.740 t 184ce 111'79013'250 178, 52'800;2'210
144cs  -63.300+0.440 130Ba  -87.270+0.550 121 3 -62.760£0.770 1%Ce 24.550+1.740 t 1500 121 7103 370 ¢ 179y 58 88042 410
145Cs  -60.820+0.600 181ga  -86.720+0.500 1221 3 -64.890+0.740 10Ce 14.770+1.530 t 18600 130.11043.500 + 180p, 66.44042.450
146Cs  -56.3100.700 13283 -88.700+0.550 123 2 -69.040£0.750 Hlce  7.7601.370 t 975g 1 40‘09013'620 ¢ s 72' 400;2'600
147Ccs  -53.630+0.840 133Ba  -88.010+0.630 124 3 -70.700£0.730 M2Ce -1.470+1.240 t 18Ce 148 6403 750 + 1s2p 70,9802 790
148Cs  -49.390+0.810 1343 -89.350+0.540 125 8 -74.240+0.690 3ce -7.800+1.230 t 169G, 159‘230;3‘870 ¢ 1y 86'56012'820
145Cs  -46.310+0.900 1%5Ba  -88.260+0.650 126 5 -75.470+0.650 H4ce -16.990+1.080 t 199Ce 167 65043 950 + mpr g 446043 010
150cs  -41.700+0.900 1%6Ba  -89.180+0.560 127 a4 -78.440+0.580 15Ce -23.060£1.040 t 11Ce 1779304 080 + 1espy 101.56023.100
1%1cs  -38.580+0.990 137Ba  -87.960+0.600 128 3 -79.110+0.560 16Ce -31.190+1.150 % 1925 186'6301 4'280 + 1spy 111‘03013‘210 t
152Cs  -33.940+1.130 138Ba  -88.600+0.650 129 5 -81.670+0.550 17Ce -34.790+1.070 199Ce 197 13044300 + 17y 119.29043.380 +
1%3Cs  -30.670+1.180 13983 -85.1100.610 130 2 -81.890+0.580 18Ce -40.680+1.090 194G 206‘17(); 4‘ 410 + 1%y 128‘89013' o
1%4Cs  -25.760+1.250 140Ba  -83.340+0.600 181 3 -84.010+0.540 18Ce -44.070+0.950 B 169p, 137' 46013'550 +
1%5Cs  -22.090+1.370 141Ba  -79.630+0.510 132 a -84.060+0.530 120ce -49.850+0.940 M4pr 4.490+1.240 t 190, 147 29043.720 +
1%6Cs  -16.960+1.400 142Ba  -77.820%0.450 138 5 -85.930+0.550 12lce -52.860+0.880 H5pr  -4.840+1.200 t 1lp, 155 6503 800 +
157Cs  -13.020+1.540 14383 -73.810+0.450 134 2 -85.610+0.580 122Ce  -58.230+0.890 H6pr  11.520+1.090 t 192p, 165'390;3'970 +
1%8Ccs  -7.5101.670 144Ba  -71.900+0.420 135 2 -87.150+0.580 12Ce  -60.500+0.920 Wpr  .19.680+1.070 t 93, 17 4‘030;4‘0 40 1
1%8Cs  -3.020+1.710 145Ba  -67.730%0.440 1365 -86.400+0.560 124ce -65.210+0.880 H8pr  25.730+1.190 T 9, 18411044130 +
160cs  2.610+£1.920 14683 -65.560+0.560 187 2 -87.540+0.610 125Ce  -66.860+0.880 19 .31.810+1.160 T 195, 193'0 4014‘260 "
161cs  7.410+1.950 147Ba  -61.370+0.590 138 2 -86.910+0.670 1%6Ce -71.040+0.820 120py  _35.890+1.090 T DA
162Cs  13.530£2.010 148Ba  -59.270+0.670 139 a -87.500+0.680 127Ce -72.140+0.760 2lpr  .41.830£1.020 + M2Nd  40.280+1.590 t
163Cs  18.480+2.060 14983 -54.910+0.750 140 2 -84.590+0.640 128Ce -75.790+0.710 122pr  .45.40040.990 t '°Nd 32.490+1.580 t
184cs  25.130£2.120 150Ba  -52.470+0.740 141 5 -82.960+0.560 18Ce -76.470+0.670 12pr  .50.900+¢1.050 t !Nd 22.430+1.400 t
185Cs  30.650+2.240 151Ba  -48.000%0.780 142 a  -79.850+0.540 130ce -79.600+0.620 124pr  53.740+1.040 M5Nd  15.180+1.360 t
186Cs  37.590£2.340 152Ba  -45.540+0.880 143 a4 -78.12040.510 18lce -79.900+0.690 125pr  .58.440+1.010 16Nd  5.230+1.250 t
167Cs  43.560+2.390 153Ba  -40.960+0.960 1448 -74.690£0.410 1%2Ce -82.610+0.600 128pr  -60.730+0.980 WIND  -1.480+1.230 T
188Cs  50.810£2.440 154Ba  -38.160+1.050 145 5 -72.880+0.410 1383ce -82.550+0.530 127py  _64.780+0.880 18Nd  -10.290+1.190 t
189Cs  56.950+2.530 1%Ba -33.270%1.150 1462 -69.020+0.430 1%4Ce -84.810+0.460 128pr  _66.560+0.850 19Nd -16.530+1.170 T
0cs  64.880+2.510 1%6Ba  -30.170+1.180 147a -67.170+0.450 135Ce -84.680+0.520 129pr .70.220+0.740 120Nd  -25.200+1.350



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
12INd  -29.440+1.240 £ °°Nd 177.760+#4.170 t %pm  73.630£2.710 1725m  -21.850+1.430 163y .58.200+0.720 148Gd -76.1000.510
122Nd  -35.930+1.200 197Nd  187.850+4.250 +  ¥Pm  80.140+2.820 18sm -16.540+1.410 184Ey  -55.060+0.760 149Gd -74.860£0.540
13Nd  -39.640+1.230 19%8Nd  196.590+4.380 t+ !%8Pm  89.080+2.970 t  4Sm -12.490+1.370 185Ey  -53.100+0.810 10Gd  -75.550+0.510
124Nd  -45.710+1.240 199Nd  206.990+4.450 t %%Pm  96.990+3.050 t !"°Sm -6.460+1.440 186Ey  -49.660+0.910 15164 -74.100+0.500
15Nd  -48.540+1.210 200Nd  216.070+4.540 + °°Pm  105.860+3.140 t 7®Sm  -2.380+1.630 7By -47.190+0.910 152Gd  -74.820£0.620
126Nd  -53.870+1.160 20INd  226.960+4.670 T 9'Pm 113.610+3.240 + 'Sm  3.900+1.600 168Ey  .43,750+0.990 153Gd  -73.250+0.590
12/Nd  -56.040+1.080 202Nd  236.260+44.710 T 1°2Pm  122.830+3.460 t 7®Sm  8.560+1.710 18%Ey  -40.890+1.040 1%4Gd  -73.840£0.520
128Nd  -60.760+1.030 118 19pm 130.580+3.460 + 7°Sm  15.100+1.750 0gy  -36.730+1.110 1%5Gd  -72.10020.550
120, Pm 10.780£1.350 t g, 180 7 156

Nd -62.550+0.930 N9pm  1.790£1.340 1 Pm 139.850+3.580 t Sm  19.980+1.790 Eu -33.810+1.070 Gd -72.440+0.560
10Nd  -66.780+0.850 120pn  -5140+1 260 + 19%pm  147.960+3.740 t+ 8sm  26.540+1.860 2By -29.200+1.220 157Gd  -70.730+0.540
18INd  -68.120+0.840 Lipg, _13; 980‘+1' 250 + 19%pm 157.340+3.840 t !82Sm  31.520+2.090 BEu -25.750+1.210 1%8Gd  -70.670+0.550
1%2Nd  -71.910+0.780 22p 2033041 450 " 97pm 165.700£3.950 t ®%Sm  38.410+2.060 4Eu -20.740£1.180 1%Gd  -68.490+0.530
133Nd  -72.700+0.800 8pm 2696041 430 " 19%8pm  175.400+4.040 t+ !8%Sm  43.810+2.290 SEu  -16.640+1.240 160Gd  -68.140+0.550
1%Nd  -75.680+0.710 pm 31 23041 410 + 1pm 183.99044.130 t ®Sm  50.730+2.410 gy -11.270+1.370 161Gd -65.710£0.550
15Nd  -76.200+0.730 125pp, _37'29011' 400 200pm  194.020+4.240 t 8Sm  56.220+2.490 YEy  -7.200+1.420 162Gd  -64.970+0.660
1%6Ng  -78.980+0.690 2pm  -40.760+1 360 + 2lpm 203.200+4.330 t  ¥'Sm  63.120+2.620 8EY  -1.290+1.440 163Gd  -62.270+0.660
187Nd  -79.410+0.580 2o . 45'97011'250 " 22pm 213.340+4.370 t  8Sm  69.240+2.730 By 3.310£1.550 164Gd  -61.150+0.720
138Nd  -82.100+0.490 8p 48 8101 250 03pm 222.800+4.520 t 89Sm  78.210+2.800 t 8°Eu  9.430£1.590 15Gd  -58.110+0.770
159Nd  -82.110+0.490 129, P 15 1%0sm  85.360+2.920 1BlEy  13.950+1.640 166Gd  -56.600+0.850
140, Pm -53.540+1.120 Sm  58.220+1.710 T 14 182 167

Nd -84.370+0.530 0Py 55 91041 040 6gm 4741041580 Sm  94.170+3.000 t Eu  20.200+1.760 Gd -53.170+0.870
14INd  -84.400+0.450 Blpm 60.22040.980 Wem 395201 570 + 1925m  101.380+3.160 183Ey  25.170+1.850 168Gd  -51.350+0.850
142Nd  -86.310+0.410 1a2p _62'1 4010'910 118Gy 28'890;1'520 " 198sm 110.540+3.250 + 8%Eu  31.820+1.970 169Gd  -47.750+0.950
143Nd  -84.220+0.380 13, _65'83010'880 119G, 21'3 4011'510 + 199gm 117.880+3.330 + 8%Eu  36.810£2.110 10Gd  -45.300+0.990
144Nd  -83.860+0.420 Bpm  66.99050.830 g 11 650¢1 440 + 195sm 127.020+3.450 t ®°Eu  43.290+2.230 1Gd  -41.350£1.000
145Nd  -81.520+0.450 135, _70' 18010'770 L2ig 4'550:1 '420 ¢ 19%5m 134.550+3.620 + ®’Eu  48.630+2.350 172Gd  -38.800+1.040
146Nd  -80.780+0.510 pm 71 02040.750 226 483041440 + 197Sm 143.950+3.680 t ®Eu  55.150+2.480 13Gd -34.330£1.050
147Nd  -78.080+0.480 Wpm 7 4'03010'600 1236y _11' 320‘+1' Jiva 1%gm 151.910+3.800 + 8%Eu  61.300+2.510 174Gd  -31.180%1.070
148Nd  -77.490+0.490 B8pm 75 060+0.560 g 10.890+1 520 " 199Sm 161.470+3.840 t 'Eu  69.510+2.630 * 1°Gd -26.110+1.130
19Nd  -74.420+0.460 139 -77.6800.520 125G 24 160£1.490 + 2005m  169.680+3.960 t 'Eu  76.600+2.760 18Gd  -22.690+1.290
150Nd  -73.680+0.530 140p _78'28010'520 126G _30'85011' 480 1 20lgm 179.820+#4.070 T %°Eu  84.860+2.890 T ''Gd -17.330+1.240
1INd  -70.730+0.470 Wlpm 80.670+0.490 26 3420041 400 2025m 188.240+4.070 t  °Eu 92.010+2.920 178Gd  -13.630£1.330
152Nd  -69.950+0.590 w2p _81'310:0' 440 g . 40'07011'360 203g5m  198.540+4.220 t %Eu 100.7503.090 t 1°Gd -7.770+1.350
158Nd  -67.090+0.650 W3pm _83.30040.420 e 42 02041 270 245m  207.400+4.290 t °Eu  107.970+3.170 180Gd  -3.600£1.470
1%Nd  -65.980+0.640 L4p _81'80010' 440 130Gy, 48'2 4011'180 205sm 218.250+4.410 t %°Eu 116.540+3.310 + ®'Gd  2.170+1.500
15Nd  -62.720+0.660 sp, _81'53010' 400 Lig _50'670;1'130 2065m 227.730+4.510 t  9'Eu 124.080+3.430 182Gd  6.370+1.630
1%6Nd  -61.380+0.700 Wpm  79.50040.470 Y26 55 57041 010 275m  238.790+4.660 t °Eu 133.080+#3.510 t 8Gd 12.610+1.600
15Nd  -57.950+0.750 147 BOSUPS 133 DS 2085m 248.770+4.780 T %°Eu 140.900+3.580 t %Gd 17.350+1.830
158 Pm -79.080+0.420 Sm  -57.400+0.950 200 185

Nd -56.200+0.800 148 134 125 Eu 150.090+3.660 t Gd  23.590+1.890
159, Pm -76.980+0.420 Sm  -61.460+0.920 Eu -8.330+1.490 t 50 186

Nd -52.390+0.840 149, 135 126 Eu 158.400%3.790 t Gd  28.140+2.030
160, Pm -76.260+0.410 Sm  -62.830+0.920 Eu -14.790+1.590 1,0, 187

Nd -50.280+0.980 150, 136 127 Eu 167.790+3.800 t Gd 34.470+2.170
161 Pm -73.830+0.420 Sm  -66.340+0.900 Eu -21.360+1.520 T 504 188

Nd -46.250+0.990 151 137 128 Eu 176.360+3.910 t Gd  39.430+2.300
162 Pm -73.230+0.460 Sm -67.400+0.770 Eu -25.380+1.500 1 50 189

Nd -43.680+1.090 152 138 129 Eu 186.060+3.970 T Gd  45.970+2.350
163 Pm -70.940+0.510 Sm  -71.010+0.650 Eu -31.270+1.380 T 505 190,

Nd -39.330+1.170 153 139 130 Eu 195.220+4.100 t Gd  51.360+2.430
164 Pm -70.220+0.540 Sm  -71.980+0.560 Eu -34.690+1.340 T 50 101

Nd -36.310+1.160 154pm 67 830£0.650 MO0Sm 75 19040.490 Bty 4008041 250 1 Eu 205.530+4.200 1 Gd 59.510+2.550 t
185Nd  -31.770+1.320 155 DSOS 141 IO 132 DS 27Ey  215.09044.340 t  °Gd  66.060+2.720
166 Pm -66.740+0.620 Sm  -75.920+0.470 Eu -43.110+1.130 T 50 103

Nd -28.410+1.330 156 142 133 Eu 225.650+4.470 t Gd  74.260+2.710 t
167 Pm -64.050+0.650 Sm  -78.920+0.410 Eu -47.900+1.050 T 509 104

Nd -23.360+1.450 157 143 134 Eu 235.610+4.560 t Gd  80.990+2.820
168Ng 1097041 440 Pm -62.800+0.640 Sm  -79.630+0.490 Eu -50.100+0.990 t 195Gy 89.620£2.990 1
1697 _14'36011'530 18pm  -59.740+0.720 1445m  -82.210+0.430 13%Ey  -54.370+0.970 120Gd  53.910+1.800 t 19654 96'260;3'090
170 _10'20011'570 159pm  -58.040+0.710 145Sm  -80.800+0.410 136Ey  -56.060+1.010 121Gd  45.500+1.800 t 19754 104' 84013; 170 +
VNG '370:1 620 160pm  -54.710+0.820 1465m  -80.850+0.550 7By -59.790+0.830 12Gd  35.100+1.840 t 1984 111'980;3'320
172y 0'11011'730 161pm  .52.700+0.860 147Sm  -79.140+0.490 138Ey  -61.460+0.730 12Gd  27.320+1.830 t 19954 120'8 4013‘350 +
173y 6'390;1'690 162pm  -49.050+0.890 1485m  -79.310+0.440 13%Ey  -65.000+0.630 124Gd  17.230+1.700 t 20054 128'29013' 450 4
17ang 11‘ 100‘+1‘ 710 163pm .46.630+1.020 1495m .77.080+0.410 M0gy  .66.560+0.620 125Gd  10.180+1.690 T 2015 137‘58013‘530 :
TEN 18'06011'800 164pm  -42.640+1.000 1%0sm  -77.010+0.490 M1Ey  -69.900+0.470 126Gd  0.980+1.530 t 2o2gy 1 45'140;3'560 "
176ng 23'090;2'010 185pm  -39.730+1.080 1515m  -74.720+0.470 142Ey  -71.240+0.500 127Gd  -5.350+1.520 T 20354 154'67013'690 +
177g 30'06011'970 166pm .35.630+1.220 1525m  -74.770+0.540 M3gy  -74.310+0.410 128Gd -13.770+1.660 t 20454 162‘65013'710 "
178N 35' 420;2'000 167pm  -32.280+1.260 158sm  -72.540+0.500 M44Ey  -75.620+0.400 18Gd -17.800£1.580 1 20554 172'65013'8 10 1
179 42'760;2'120 168pm .27.870+1.310 1%45m  -72.300£0.510 15ey  -78.290+0.400 1B0Gd -24.270+1.490 t 20654 181‘27013‘9 g
1807 48' 410;2'260 189pm  -24.320+1.310 1%5sm  -69.930+0.520 M6Ey  -77.190+0.440 Blgd -27.770£1.460 % 20754 191'660; 4'070 +
181y 55'620;2'320 170pm -19.130+1.420 1%65m  -69.400+0.540 Mgy -77.560+0.450 1%2Gd  -33.750£1.330 208 200'720;4'190 t
o2y 61'260;2'540 lpm .15.170+1.460 157Sm  -66.800+0.550 M8Ey  -76.440+0.440 183Gd -36.670£1.250 20954 211'26014'290 +
183y 68'830;2'600 172pm  -9.720+1.580 1%85m  -65.920+0.610 9By -76.490+0.460 134Gd  -41.850£1.150 21054 220'900;4'410 +
184 g 75'180:2'770 pm  -5.370+1.540 195m  -62.920+0.650 150gy  .74.900+0.380 135Gd  -44.240+1.110 2154 231‘79014‘ 490 1
185y 82'660;2'890 74pm  0.610£1.490 160sm  -61.700+0.780 Blgy  -74.970+0.410 136Gd  -48.840£1.130 225y o 41'52014'590 +
186y 89'320;2'970 pm  5.360+1.640 1615m  .58.460+0.750 152Ey  .73.330+0.540 187Gd  -50.750%1.020 21354 252‘73014‘660 "
1875 98'6 40;3'120 + 176pm  11.650+1.760 1625m  -56.840+0.840 158gy  -73.450+0.510 1%8Gd -55.080+0.880 21404 263'030;4'760 +
188y 106 52013; 280 + 7Pm  16.680£1.800 1635m  -53.340+0.890 1S4Eu  -71.700+0.620 1%Gd  -56.690+0.810 DR
189 g 116'150;3'310 N 18pm  23.270+1.840 1645m  -51.280+0.940 15Eu -71.470+0.500 140Gd  -60.820+0.780 130T -7.860+1.680 t
190Ng 123 96043 430 " 17%pm  28.580+1.900 185Sm  -47.390+1.000 16Ey  -69.670+0.520 141Gd -62.510+0.680 181Th  -14.400+1.590 t
1oy 133'730;3'600 ) 180pm  35.500+1.980 1665m  -44.920+1.030 7By -69.230+0.460 142Gd  -66.460+0.590 132Th  -18.490+1.500 t
192Ny 141 54043730 " 181pm  40.790£2.140 167Sm  -40.830+1.180 158Ey  -67.000+0.440 143Gd -67.870£0.610 1337h  -24.360+1.410 t
198Ny 151 2203.770 : 182pm  47.680£2.250 1685m  -38.130+1.170 1%Eu  -66.180+0.550 144Gd  -71.540+0.590 134Th  -27.660£1.320 t
1944 15045043 920 + 183pm  53.320+2.330 1895m  -33.560+1.250 180Ey  -63.650+0.650 145Gd  -72.940+0.430 1%5Tph  -33.030+1.250 t
195Ny 169.410+4.010 " 184pm  60.660£2.520 1705m  -30.420+1.250 11gy  -62.530+0.640 146Gd  -75.920+0.540 16Tph  -35.760+1.240 t

e 185pm  66.590+2.610 71sm  -25.440+1.330 162E  .59.670+0.650 4Gd -75.150+0.510 137Th  -40.580+1.090 t
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o ;.gggié.gggl Tb 229.290+4.370 t 201gy 1%16734300»_;2.930 ingo 24.590+1.970 122Er -36.240+0.840 74Tm  -53.990+0.430
140Tp  -49.560+0.860 iij 41.650£1.930 1 20205 107:12012228 ! 194:2 §2'i§gi’§gg 132? 3054001 040 iZTm 99010120
11T .53.820+0.740 mDy 34.080+1.930 1 203py 115.810:3.100 t  %Ho 42.39012.210 183Er 5780£0.980 me 1680050 620
1421 .56.110+0.740 129Dy 2434021790 1 204py 122.930;3.160 1960 49.48012.300 18“Er 189081 110 me e 2%0+0.050
143Th  -60.1400.640 mDy 17.320+1.790 1 205py 132.17013'250 t ¥Ho 55.53012.380 185Er 67301070 me .23000.080
144Th  -62.140+0.620 mDy 8.310+1.600 1 206py 139.900;3'310 t ®Ho 63.20012.540 186Er 13,6101 190 18°Tm 397000720
145Th  -65.900+0.540 lssz 1.990£1.590 1 207py 149.44013'440 t Ho 69.310:2.560 187Er o o1001240 181Tm 37 48000 120
146Th  -67.610+0.570 mDy -6.400£1.650 1 208py 157.64013.570 t  20Ho 76.98012.650 188Er e 26041 400 szm 35.65050 800
¥Th  -70.920+0.500 134Dy -10.390+1.610 1 209py 167.510;3.660 t o 83.710:2.770 189Er 003001 390 183Tm 21.10040.850
18T -70.730+0.460 135Dy -16.640+1.500 1 210py 176.240:3.770 t 240 91.54012.740 190Er 332011 220 184Tm 3658050 9
149Th  .71.560+0.520 136Dy -20.140£1.420 1 2lpy 186.290;3.860 t  2%Ho 98.490:2.870 191Er 545011 040 135Tm 25.73051.000
150Th  -70.960+0.480 mDy -25.840£1.350 ¥ 22py 195.42043.950 t  2Ho 106.58042.890 t 192Er 2000 et 186Tm o 58001 00
1517 -71.790+0.500 mDy -28.790+1.230 ¥ A3py 206.010;4.040 t  2%Ho 114'00013'010 193Er 1722001 770 me 642001 080
1521 -71.000+0.540 mDy -34.200£1.120 ¥ 24py 215.440;4'130 t 4o 122.690;3.090 t 194Er 71 eo0et 840 188Tm 1 8001 170
1531 .71.780+0.590 mDy -36.660+1.040 25py 226.150:4.240 t 2Ho 130.51013.170 t 195Er 76 21041 070 189Tm a0z
1547 -70.680+0.580 mDy -41.510+0.980 26py 235.740;4'310 t 2084 139'55013'290 t 196Er T 9102.110 19°Tm 3 80001 260
**Tp  -71.2900.530 o) 743.840:0.830 124 - 2940 147.730:3.380 197Er ‘33.91012.110 1m0 66001 400
6T 70.12080.610 ) 0710#0.790 - PHo 01501730 T a0 g7 59043500 1 1o 600:2250  Tm 396001560
sy 70120206010 144Dy 51.080£0.780 135H° BI0E1630 1 0 19729023500 ! 199Er 46.660+2.250 me 3.960+1.580
et 1050020560 145Dy 55 70040.680 137H0 101301560 1 g0 10584030 ! 200Er 54.180+2.360 194Tm 7.520+1.580
sory 5921020570 145Dy 57790+0.680 133H0 160501300 1 o 17995023680 ! 201Er 59.930+2.410 195Tm 12.220+1.670
W0y 6750060540 D) 0186020690 THo -19.600£1.290 Tz, 194 980,850 1 202Er TaeT0irs30  oTm 2264051870
oy 5750020540 143Dy 63.900£0.590 140H0 2495081170 1 g0 19498023850 ! 203Er 73.670+2.530 me 22.840+1.870
oy 5725020550 149Dy 67 790£0.540 141H0 279901150 1 e 20422013970 ! 2°4Er 81.660+2.610 me 28.230+1.980
ot 0521020570 150Dy 67.480+0.560 142H° 290081030 1 o 21442024010 ! 205Er 88.010+2.640 me 34.930+2.030
ooy 5462020500 151Dy 68.960£0.520 143H0 35.910£0.970 + .96024. 206Er 96.4002.710 t me 40.440+2.080
1657y 61 260+0.650 152Dy -68.500+0.560 144Ho -40.860+0.920 t  ¥Er  41.860+2.000 t 207Er 103.280+2.830 201Tm 47.590£2.210
oty ogogooge0 DY ©9.980:0540  MHo 432010840  'PEr 3219041820 200, 112.0502.930 1 'Tm  53.440£2.270
6y 716000720 DY 6925080570 “%Ho 4853040730 13BE,  25,370+1.810 t zogEr 119.870£3.000  °'Tm  60.450+2.260
68Tp 54 37040.720 155Dy -70.510+0.630 147Ho -50.940+0.750 15 16710+1.650 T pp 128.380£3.090 T ZOATm 66.580+2.400
1697y 5 400£0.730 156Dy -69.430+0.630 148Ho -55.330+0.630 1Er  10.470£1.640 t anr 136.25043.210 ZosTm 73.970+2.390
07y _29.210+0.830 157Dy -70.600£0.580 149Ho -57.960+0.550 16Er  2.460£1.770 t 212Er 145.630£3.280 1 ZOGTm 80.620+2.490
iy ggorososio DY B953040620  MHo 6173010550  TEr 150041580 f 219, 153.85043.380 1 "Tm  88.470:2.540
oy 3a90s0020 DY 7033080650 o 6206040480 138, g 110+1.410 1 mEr 163.600£3.460 T Tm  95.430+2.680
31D -40.98040.890 160Dy -69.040+0.640 152Ho -63.67020.550 1%Er  -11.600+1.310 t 215Er 172.430£3.540 1 ZOQTm 103.700:2.770
4Ty 36.810£0.890 161Dy -69.500+0.630 153Ho -63.870+0.560 10y -17.540%1.270 t szr 182'51%3'680 T Zme 111.000£2.810
5Th  -33.610£0.970 162Dy -67.900£0.570 154Ho -65.410+0.560 M1Er -20.710+1.180 217Er 291'250i3'730 T me 119.700+2.930 1
YTh 29 21041 090 2Dy -68.030+0.650 >*Ho -65.160+0.550 142 26.310+1.110 mEr 01:38023.850 T i 127.390£3.000
VITh 9o 7001 080 Dy -66.14020.530 o -66.43020.560 g 29 .320+1.070 szr 210.310£3.970 1 7' Tm 136.440£3.100 1
orh 0g10e1100 DY 591080600 o 6592010580  MEr -3485040.940 ZZDEr ;20'75014'110 T m 144.680:3.170 1
T9TY 1716041170 168Dy -63.670+0.550 158Ho -67.180+0.520 14Sgr  -37.900+0.860 r229.790+4.210 1 me 154.110£3.270 1
1907 117301 210 167Dy -63.100£0.670 159Ho -66.480+0.600 146Er  -42.930+0.860 140Tm  .1.400+1.480 t zme 162.7603.380 1
1, 7 01041 320 168Dy -60.510+0.700 160H0 -67.33020.610 7Er  -45.660+0.780 MWTm  -7.470£1.340 t me 172.330£3.440 1
27y 46041 420 169Dy -59.650+0.700 161Ho -66.520+0.570 148Er  .50.640+0.710 142Tm  -11.240+1.330 t me 181.010+3.560
97, 174051390 170Dy -56.700+0.710 162Ho -67.090+0.600 19y -53.140+0.660 143Tm  -16.920£1.250 t me 190.530£3.670 1
7, 775041 540 171Dy -55.140+0.730 163Ho -65.870+0.650 150gr  -57.550+0.540 144Tm  -20.520%1.170 t zonm 199.50043.790 1
157y 1207041680 172Dy -52.160+0.810 164Ho -66.150+0.530 151gr  -58.030+0.530 15Tm  -26.150£1.040 t 221Tm 209.340£3.900 1
1967 17 860£1.720 173Dy -50.290+0.810 165Ho -64.620+0.670 152Er  .60.290+0.560 146Tm  -29.510+1.070 t Tm 218.16024.100
77y 22 26041880 174Dy -46.860+0.840 168Ho -64.490+0.560 153gr  .60.550+0.550 147Tm -34.860£0.910 + %°Yb 41.640+1.840 1
187 28 21042 050 175Dy -44.750+0.800 167Ho -62.690:+0.560 1S4Er  .62.570+0.570 148Tm -38.170+0.830 + ¥'Yb 34.850+1.770 1
1997 3320042 100 176Dy -40.520+0.890 168Ho -62.130+0.580 15gr  .62.330+0.540 149Tm  -43.040£0.830 + 'BYb 26.020+1.590 t
1907, 3899042 180 177Dy -37.990+1.010 169Ho -60.190+0.570 156Er  .64.170+0.510 150Tm  -46.180+0.720 13%vp  19.840+1.510 t
U7y 4432042 260 178Dy -33.610+0.990 170Ho -59.170+0.610 157Er  .63.750+0.540 5Tm -50.730+0.670 140vh  11.640+1.660 t
1927 5193042420 179Dy -30.560+1.010 171Ho -56.640+0.620 158gr  .65.390+0.500 52T -51.860+0.620 1lyp  7.430+1.530 1
1997y 58 40042 470 180Dy -25.630+1.030 172Ho -55.280+0.580 19Er  .64.740+0.540 158Tm  -54.190+0.540 12yp  0.760£1.490 T
997 66,1902 540 181Dy -22.400+1.150 173Ho -52.670+0.760 160Er  .66.070+0.500 154Tm  -54.920+0.540 143yp  -3.100+1.460 t
1957 72 8102 670 182Dy -17.330+1.140 174Ho -50.950+0.660 161Er  _65.360+0.490 1%5Tm  -56.960+0.540 144yp  -9.360+1.360 t
197, 80 85042 850 183Dy -13.830+1.280 175Ho -47.810£0.710 162Er  .66.300+£0.560 1%6Tm -57.280+0.540 145yh -13.050+1.280 t
977y 875102 900 184Dy -8.380+1.260 176Ho -45.640+0.720 163gr  _65.240+0.480 15"Tm  -59.220+0.560 146yph -18.990+1.220 t
99TH 5 .690£3.000 1 185Dy -4.410+1.340 177Ho -42.090+0.850 164Er  .65.880+0.570 1%8Tm  -59.170+0.500 147yp  -22.680+1.100 %
1997 102.69043.100 lgﬁDy 1.180+1.420 178Ho -39.570+0.870 165Er  .64.440+0.610 1%9Tm  -60.860+0.460 148yp  -28.620+0.960
200Tp 11118043 160 187Dy 5.060+1.570 179Ho -35.560+0.910 166Er  .64.760+0.550 160Tm  -60.680+0.460 149yp  -31.810+0.980
2007y 118 73043 260 188Dy 10.700+1.620 180Ho -32.560+0.930 167Er  .62.970+0.650 161Tm  -62.110+0.460 150yp  -37.310+0.870
227 127 26043260 189Dy 14.720+1.800 181Ho -28.060+0.970 168Er  _63.060+0.550 62T -61.780+0.540 15yp  -40.590+0.790
207y 134 98043410 + 190Dy 20.700+1.860 182Ho -25.180+1.070 16%Er  .60.950+0.600 163Tm  -62.880+0.540 152y .45.800+0.720
201y 143.910£3.450 lngy 24.930+1.960 183Ho -20.430+1.130 170gr  .60.350+0.630 164Tm  -62.170+0.610 153yp  -46.990+0.630
25Tp 152 20043540 1 192Dy 30.650+2.040 184Ho -16.930+1.120 Er  .58.020+0.560 165Tm  -62.910+0.520 154yb  -49.800+0.550
206Tp 16165043630 T 193Dy 35.440+2.170 185Ho -11.720+1.230 12E;  .57.040+0.660 166Tm  -61.920+0.610 155yh  -50.550+0.530
271 170.350£3.770 194Dy 42.990+2.210 186Ho -8.170+1.260 1gr  .54.580+0.650 167Tm  -62.250+0.570 156yp  -53.150+0.520
267y 180.24043 890 195Dy 49.050+2.340 187Ho -3.020+1.310 74Er  -53.150+0.630 168Tm  -61.110+0.580 157yh  -53.570+0.470
2971 189 280+3.980 T 196Dy 56.720+2.420 188Ho 0.710+1.460 1%Er  -49.960+0.690 169Tm  -61.030+0.620 158yp  -55.880+0.480
2070 199 51044120 197Dy 62.750+2.530 189Ho 5.980+1.550 178Er  -48.460+0.790 170Tm  -59.350+0.640 159vp  -55.880+0.470
217y 2089704180 1 198Dy 70.820+2.670 190Ho 10.020+1.610 7Er  -44.920+0.740 Tm  -58.950+0.550 160yp  .58.040+0.470
2210 21053044 300 199Dy 77.070+2.740 191Ho 15.250+1.750 178Ey  .42.770+0.810 2Tm  -57.000+0.520 16lyp  -57.970+0.500
Dy 85.110+2.800 Ho 19.410+1.840 179 .38.810+0.800 13Tm  -56.150+0.450 162yp  .59.780+0.570
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163yh  -59.600+0.440 154y -39.910+0.670 M34f  29.150+1.650 t  28Hf 131.990+2.780 2UTa  64.3301.950 20y -3.360+1.190

164yp  -61.060+0.560 155y -42.730+0.630 M44f  20.690+1.760 T 2°Hf 140.920+2.910 + ?Ta  71.760+2.020 202wy 0.450+1.190

185y -60.450+0.550 156 |y -44.050+0.550 ¥54f  16.150+1.700 t  2°Hf 148.430+£3.000 + *Ta 78.270+2.040 203y 6.140+1.220

166y -61.640+0.570 157y -46.750+0.500 M64f  9.490+1.660 +  2?'Hf 157.180+3.180 t Ta 86.170+2.120 204y 10.190+1.230

167yh  -60.660+0.570 158y -47.530+0.500 Whf  5.160+1.550 T 222Hf 165.040+3.270 + °Ta  93.040+2.240 205 16.540+1.340

168y -61.630+0.520 159 4y -49.890+0.480 M84f  .1.60041.390 t  2°Hf 174.230#3.320 * #°Ta 101.110%2.290 206y 20.940+1.360

169y -60.330+0.600 160y -50.370+0.450 M94f  5.850+1.350 t  22*Hf 182.090+3.370 + "Ta 108.270+2.400 207y 27.350+1.450

170yh  -60.670+0.650 161y -52.640+0.470 104f  .12.300+#1.180 £  2°Hf 191.620£3.500 T ®Ta 116.330%2.530 208y 32.220+1.530

17yp  -59.180+0.590 182y -52.940+0.550 Bl4f  .16.270+1.110 £  2?°Hf 199.660+3.540 + 2'°Ta 123.840+2.630 209y 38.930+1.560

172yp  .59.170+0.640 163 | -54.910+0.490 152Hf -22.570+1.060 £ 22’Hf 209.610+3.660 t 2?°Ta 132.180+2.730 t %W  44.290+1.670

178yp -57.350+0.450 164y -55.090+0.530 1534t -26.570+0.980 2284f  218.160+3.820 t 2#'Ta 139.470+2.920 2w 51.210+1.680

174yp  -56.810+0.500 185y -56.640+0.540 1544f  -32.310+0.870 294f 227.880+3.960 t 2%Ta 147.930+2.980 t+ W  56.820+1.820

175yh  -54.590+0.540 166 |y -56.480+0.550 1554 -34.000+0.800 T, 1531041.610 23T 155.640+3.020 + 2w 64.280+1.840

176yph -53.780+0.580 167y -57.680+0.490 156Hf  -37.380+0.670 W, 859051 500 + 24T 164.310£3.070 t 2w  70.460+1.880

177yp  -51.270+0.570 168 | -57.340+0.460 157Hf  .38.790+0.670 15074 3‘79011'3 P 25Ta 172.070+3.180 t W  78.180+2.000

178yp  -50.150+0.600 169, .58.150+0.560 1584f  .41.860+0.590 151y _2'81011'190 + 226Ta  181.080+3.230 t 2w  84.540+2.060

179vh  -47.030+0.630 170y .57.270+0.610 194 .42.700+0.560 527, 7 430;1'1 10t 227Ta 189.150+3.340 t W 92.540+2.180

180yh  -45.360+0.660 7y -57.8100.530 1604f  .45.540+0.570 1531, _13; 790‘+1' 080 + 228Ta  198.520+3.470 + 28w 99.100+2.290

18lyh  -42.180+0.700 1721y -56.710+0.550 1614 -46.110+0.560 147, 18.970+0.980 + 2T 207.090£3.580 t 2w 107.190+2.420 1

182y -40.280+0.750 17y -56.830+0.520 16214f .48.760+0.570 1551, 4'030;0'920 " 20Ta 216.130¢3.770 t  22°W  114.110+2.500

183yh  -36.450+0.660 174y -55.310+0.460 163Hf  -49.220+0.550 156 DO 146 2y 122.230+2.710 t

184 175 164 Ta -26.270+0.770 1 W 45.170+1.730 T o9
Yb -34.140+0.870 Lu -54.710+0.540 Hf -51.540+0.590 57T, 2076040700 MW  38.160+1710 W 129.230+2.770

185yp  -30.040+0.810 178y -53.170+0.440 1654f  .51.820+0.560 1567, _31'5 40;0'630 Ly 29‘39011‘840 + 2%\ 137.540+2.790 t

186yp  -27.630+0.860 Ly -52.360+0.460 166Hf  -53.830+0.600 1997, 34 660£0.560 U9 24 60051 780 + 224N 144.730+2.840

187yp  -23.430+0.950 178y -50.230+0.450 167Hf  .53.670+0.680 1607, _35'980;0'560 150,y 17.230;1.530 " 225\  153.300+2.960 t

188yp  -20.840+0.990 9y -49.170+0.410 1684f  .55.510+0.560 617y _38'910;0'510 1y 12'30011' 250 + 226 160.540+2.990

189yh  -16.200+1.020 180y .46.470+0.510 189Hf  -55.020+0.610 16214 _39'87010'500 say g 650+_1 ‘330 + 2w 169.590+3.100 t

1%0yh  -13.570+1.130 18l y  -45.150+0.560 170Hf  -56.240+0.600 63Ty 42 670+0.470 19 035041280 + 228y 177.080+3.220 £

191yp  -9.110+1.150 182 |y -42.290+0.640 14f  .55.560+0.560 o4y 43' 48010'580 154y _6' 480;1'210 : 229 186.460+3.310 t

192yph  -6.420+1.320 183y -40.400+0.520 2Hf  -56.490+0.570 65T, 48 910+0.580 1950 10.970+1 150 + B0N  194.350+3.470 £

19yph  -1.870+1.350 184y -36.800+0.640 11t -55.520+0.640 166 o 156, DS By 203.360+3.600 t

194 185 172 Ta -46.630+0.590 W -17.300+1.020 *
Yb  1.280+1.470 Lu -34.900+0.770 Hf -55.940+0.550 167 157 154

195 186 175 Ta -48.650+0.560 W -19.640+0.900 Re 10.110+1.390 t
Yb  5.860+1.530 Lu -31.240+0.730 Hf -54.370+0.530 168 158, 155

196 187 176 Ta -49.140+0.560 W -23.490+0.860 Re 3.260+1.370 t
Yb  9.470+1.620 Lu -28.980+0.800 Hf -54.440+0.510 169 159, 156

197y 159201690 198, o5 160+0.910 Yt £ 90040 540 Ta -50.820+0.580 W -25.320+0.730 Re -1.800+1.220 t

198 e 189, o 178 DSOS 17073 -50.740+0.660 160 -28.920+0.710 ’Re -8.220+1.120 T
Yb  20.910+1.820 Lu -22.550+0.890 Hf -52.470+0.560 171 161 158

199 190 179 Ta -52.170+0.600 W -30.34020.650 Re -10.930+1.060 1
Yb  27.470+1.820 Lu -18.660+0.940 Hf -50.390+0.510 172 162 150

200 101, 180, Ta -51.870+0.600 W -33.650+0.550 Re -14.840+0.940 1
Yb  32.600+1.910 Lu -16.100+1.040 Hf -49.750+0.500 173 163, 160

201 102 181 Ta -52.920+0.670 W -34.770+0.540 Re -17.150+0.900 *t
Yb  39.860+2.040 Lu -12.180+1.090 Hf -47.410+0.540 174 16 161

202 103 182 Ta -52.260+0.670 “W  -37.920+0.560 Re -20.840+0.770 t
Yb  44.950+2.010 Lu -9.560+1.140 Hf -46.410+0.610 175 165 162

203 104 183 Ta -52.620+0.550 W -38.840%0.550 Re -22.640+0.650 1
Yb  52.120+2.110 Lu -5.420+1.260 Hf -43.550+0.540 176 166 163

204 105 184 Ta -51.72040.510 W -41.710+0.560 Re -26.110+0.660 1
Yb 57.650+2.160 Lu -2.390+1.370 Hf -41.900+0.550 177 167 164

205 196 185 Ta -51.810+0.440 W -42.440+0.560 Re -27.580+0.580
Yb  65.340+2.210 Lu  1.610+1.430 Hf -38.720+0.570 178 168 165

206 197 186 Ta -50.640+0.500 W -45.10020.560 Re -30.840+0.570
Yb  71.450+2.280 Lu  5.240+1.480 Hf -37.260+0.690 9T, -5026040.530 169 4543040 650 166Re -32 200£0.610

27yp  79.380+2.360 198y 11.290+1.580 1871 -33.750+0.740 180 DY 170 IS 167 DS

208 109 188 Ta -48.600+0.540 W  -47.530+0.610 Re -35.080+0.540
Yb  85.830+2.480 Lu 16.130+1.640 Hf -31.870+0.770 181 171 168

29vh 9400062530 1 0Ly 2232041 680 199 28 02040810 Ta -48.320+0.490 W -47.650+0.650 Re -36.460+0.530

210 R 201 DS 190, DU 18273 -46.300+0.450 172\ -49.460%0.650 16%Re -38.950+0.610
Yb 101.070+2.600 Lu 27.560+1.760 Hf -26.170+0.810 183 173 170

11 202 101 Ta -45.310+0.370 W -49.300£0.640 Re -39.700+0.630
Yb 109.600+2.670 Lu 34.060+1.810 Hf -22.340+0.820 184 174 171

212 203 102 Ta -42.680+0.470 W -50.660+0.710 Re -42.000+0.560
Yb 116.950+2.770 Lu 39.300+1.880 Hf -20.320+0.970 185 175 172

213 204 103 Ta -41.440+0.420 W -49.930+0.670 Re -42.510+0.680
Yb 126.030+2.840 t Lu 45.880+1.880 Hf -16.460+0.920 186 176 173

14 205 104 Ta -38.700£0.390 W -50.970+0.580 Re -44.450+0.590
Yb 133.960+2.920 % Lu 51.710+1.990 Hf -14.250+1.040 187 177 174

215 206 105 Ta -37.390+0.690 W  -50.080+0.520 Re -44.590+0.650
Yb 143.190+3.060 t Lu 58.850+2.010 Hf -10.230+1.180 188 178 175

216 207 106 Ta -34.260+0.670 W -50.540+0.570 Re -45.890+0.670
Yb 151.340+3.090 t Lu 65.050+2.120 Hf -7.780+1.270 180 170, 176

o 208 197 Ta -32.360+0.630 W -49.420+0.610 Re -45.840+0.670
Yb 160.840+3.230 t Lu 72.470+2.180 Hf -3.770+1.280 190 180, 177

218 209 108 Ta -29.260+0.680 W -49.470%0.550 Re -46.890+0.640
Yb 168.910+3.340 # Lu  78.910+2.290 Hf -0.540+1.360 197, 97 47040.720 181y 48 17040 590 18R 46,3700 570

2% 178.480+3.440 t #%Lu  86.850+2.380 19%Hf  5.370+1.380 192 DS 182 B 179 DS

220 o1 200 Ta -24.190+0.810 W -48.200%0.590 Re -46.880+0.570
Yb 186.840+3.540 t Lu 93.660+2.410 Hf  9.840+1.490 193 183 180

2y 106.46053.750 1 2%y 101.85002.500 ¢ ZMf  16.1301.500 Ta -22.240+0.840 W -46.180+0.550 Re -46.190+0.590

222 POSTe o3 DO 202 DOSO 1974 .18.790+0.870 184 -45.420+0.600 181Re  -46.590+0.520
Yb 204.990+3.840 t Lu 109.240+2.570 Hf  20.610+1.500 195 185 182

223 4 203 Ta -16.700+1.000 W -43.22020.450 Re -45.600+0.580
Yb 215.160+3.900 t Lu 117.990+2.660 T Hf  27.270%1.660 196 186 183

224 15 204 Ta -13.260+1.130 W -42.410+0.460 Re -45.640+0.460
Yb 223.820+3.960 t Lu 125.730+2.770 % Hf  31.910+1.650 197 187, 184

225 216 205 Ta -10.800+1.170 W -39.830+0.430 Re -43.860+0.580
Yb 234.250+4.100 t Lu 134.460+2.830 t Hf  38.790+1.700 108 188 185

226 7 206 Ta -7.180+1.200 W -38.900+0.630 Re -43.520+0.470
Yb 243.350+4.180 t Lu 142.540+2.950 t Hf  44.080+1.790 199 180, 186

27 8 207 Ta -4.090+1.240 W -35.740+0.590 Re -41.750+0.500
Yb 253.630+4.340 t Lu 151.440+3.080 t Hf 51.300+1.860 200 190, 187

29, 15054063190 1 Z°Hf 56.9901940 Ta  1.450+1.300 W -34.590+0.590 Re -41.100£0.390

Y4y 7.150+1.590 t 220, 168'510;3'270 + oy g 4' 40011'980 20lTa  6.020+1.410 ¥y -31.560+0.590 188Re  -38.890+0.460

¥y 0.790+1.470 t 2, 176'660;3'470 ¢ 20 70'530;2'130 20273 11.560+1.330 192y -30.310+0.690 189Re  -37.930+0.550

W8y -3.210+1.470 t 222, 185'990;3'570 ¢y 78'29012'170 20373 16.190+1.430 193y -27.090+0.690 190Re  -35.530+0.450

¥y -9.480+1.280 t 223, 194'380;3'610 v o2y 84'760;2'230 20473 22.250+1.510 194w -25.550+0.770 191Re  -34.450+0.480

18y -13.750+1.170 t 24, o0 4'020;3'680 ¢ 2y 92'980;2'280 t 205Ta  27.200+1.550 198y -22.220+0.770 192Re  -31.960+0.530

9y -19.560+1.110 t 25, 212 58043 800 ¢ 2y 100.05022 370 26T 33.520+1.560 1%y -20.710+0.900 19%Re -30.780+0.640

150y -23.400+1.020 t DAt 215, 108'620;2'500 + 207Ta  38.900+1.690 197w -17.260+0.980 1%4Re  -27.970+0.670

1Yy -29.04040.930 +  OHf 51.500+1.720 t 216 115'850;2'550 20873 45.620+1.720 198 -15.190+1.040 1%Re  -26.550+0.730

2y -32.970+0.850 MHf 44.610+1.710 t 2171y 124'510;2'680 " 20973 51.290+1.790 199y -11.720+1.040 1%6Re -23.800+0.690

153y -38.240+0.810 +  #2Hf 35.670+1.660 T et 20T 58.390+1.860 200y .9.000+1.090 197Re  -22.270+0.780



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
198Re -19.220+0.870 19205 -35.630+0.580 199 _31.650+0.460 193pt  .34.460+0.560 198Au  -29.190+0.630 199Hg  -29.030+0.560
199Re -17.300+0.880 1980s  -33.200+0.470 19)r  .29.540+0.490 194pt  -34.400+0.620 199Ay  -28.880+0.540 20044 -29.080+0.510
200Re  -14.190+0.880 1940s  -32.430+0.650 197y .28.680+0.610 195pt  -32.500+0.700 200ay  -27.020+0.420 214 -27.130+0.480
20lRe  -11.370+0.940 1950s  -29.750+0.630 198y .26.320+0.570 196pt  -32.430+0.620 21py  -26.310+0.490 2024g  -27.170+0.460
202Re  -6.490+0.920 19%60s  -28.900+0.660 199 .25.330+0.640 197pt  -30.310+0.510 2027y -24.420+0.410 34 -25.120+0.420
20%Re  -2.520+1.030 19705 -26.140+0.620 200 _22.790+0.650 198pt  .29.850+0.560 203Ay  -23.370+0.400 204y -24.670+0.380
204Re  2.580+0.990 19%80s  -25.010+0.730 204 .21.140+0.720 199pt  -27.630+0.480 24py  -21.360+0.510 05Hg  -22.360+0.330
2®Re  6.920+1.070 19905 -22.100+0.770 202 .18.680+0.650 200pt  -27.010+0.550 205Ay  -19.440+0.490 206Hg  -20.980+0.360
206Re  12.730+1.150 20005 -20.550+0.810 203 .16.470+0.680 201pt  _24.370+0.650 206ay  -15.240+0.530 27Hg  -16.700+0.440
207Re  17.220+1.210 20105 -17.340+0.840 204 .12.030+0.690 202pt  .23.470+0.560 207Ay  -12.030+0.620 2084 -13.990+0.490
20%Re  23.120+1.260 20205 -15.280+0.770 205 .8.350+0.810 203pt  .20.870+0.580 208Ay  -7.600+0.570 29Hg  -9.580+0.450
2092e  27.970+1.330 20305 -10.240+0.860 206y .3.510+0.760 204pt  .19.250+0.560 209y -4.240+0.660 204y -6.530+0.580
2'Re  34.370+1.400 20405 -6.870+0.890 207 0.380+0.870 205pt  -14.510+0.630 2%Au  0.820+0.740 2Hg  -1.650+0.640
2llRe  39.550+1.450 20505 -1.470+0.900 208y 5.760+0.940 206pt  _11.380+0.690 LAy 4.290+0.760 224g  1.490+0.660
212Re  46.130+1.500 20605 2.320+0.950 209 9,730+0.960 207pt  -6.440+0.690 22Ay  9.350+0.840 g 6.580+0.720
2%Re  51.780+1.590 20705 8.220+1.050 210 15.310+1.060 208pt  _3,070+0.780 23Ay  13.410+0.870 2449 10.320+0.740
2%Re  58.910+1.630 20805 12.200+1.080 2 19.670£1.110 209pt  2.300+0.840 2%Au  19.000+0.870 254 15.720+0.840
2’Re  64.910+1.720 20%0s  18.090+1.140 22 25550+1.180 2%pt  5.960+0.880 25Au  23.370+0.980 28Hg  19.580+0.870
215Re  72.110+1.760 21095 22.630+1.250 23 30.430£1.210 2pt  11.360+0.960 216ay  28.970+1.010 2749 25.110+0.930
217Re  78.420+1.880 2110s  28.840+1.260 2% 36.720£1.220 212pt  15.380+1.020 2Au 33.530%1.160 2184 29.070+1.060
218Re  85.810+2.000 21205 33.690+1.350 215 41.860+1.410 23pt  21.290+1.010 218Ay  39.300+1.210 2% 34.880+1.120
2%2e  92.400+2.110 21305 40.310+1.340 218r  48.300+1.410 2%pt  25.850+1.060 29Au  44.160+1.270 220 39.130+1.180
22%Re  99.900+2.210 2140s  45.630+1.450 27y 53.720+1.500 25pt  31.960+1.130 220Au  50.130+1.360 2'Hg  44.890+1.350
221Re  106.600+2.390 2505 52.580+1.560 218 60.250+1.600 216pt  36.580+1.240 2py  55.050+1.540 2224 49.520+1.390
222Re 114.430+2.470 2180s  58.070+1.550 29 65.990+1.710 21pt  42.960+1.300 222pAy  61.370+1.590 2284y 55.700+1.380
225Re  121.280+2.480 21705 65.210+1.680 20 72.820+1.790 218pt  47.780+1.360 230y 66.720+1.580 2449 60.520+1.410
22%Re  129.070£2.520 21805 70.900+1.780 24 78.600+£1.990 2%t 54,350+1.470 24py  73.040%1.620 254 66.740+1.490
225Re  136.160+2.630 2905 78.330+1.900 22 85.590+2.060 220pt  59.480+1.550 225Au  78.680+1.700 226 71.860+1.480
22°Re  144.210+2.660 22005 84.330+1.990 223 91.850+2.060 22pt  66.100+1.750 226py  85.220+1.710 2TH4g  78.430+1.560
22’Re  151.480+2.750 2210s  91.610+2.190 24r  99.010£2.100 222pt  71.590+1.790 22TAu 90.960+1.770 22849 83.590+1.660
228Re 159.950+2.890 t 2?20s 98.010%2.240 225 105.240£2.180 223pt  78.430£1.810 2280y 97.580+1.880 294 90.230+1.710
22Re  167.460£2.960 22805 105.700£2.280 226 112.410%2.190 22%pt  84.170+1.830 2290y 103.620+1.930 B0y 95.590+1.800
20Re 176.160+3.090 t 2%*0s 112.030+2.310 27 119.010£2.270 225pt  91.230+1.940 20Ay  110.460+2.040 Bl4g  102.400+1.850
ZlRe 184.020+3.190 £ 2°0s 119.720+2.400 228 126.510+2.390 226pt  96.940+1.940 BIAu  116.460+2.090 324 107.930+1.900
Z2Re 192.560+3.320 T #?°0s 126.290+2.430 229 133.220+2.450 22Tpt  104.140+2.010 B2Ay  123.770+2.150 23Hg  115.180+2.010
15205 37.690£1.790 1 EZOS 134.370+2.520 1 zzfl’w 141.030£2.570 zzZPt 110.160+2.130 zszu 130.040+2.250 zz‘;Hg 121.020+2.060
15508 32,0301 660 T 22905 141.060+2.640 232|r 147.830+2.620 mpt 117.680+2.190 235Au 137.750£2.320 236Hg 128.700£2.110
15408 2425041550 1 23005 149.550+2.720 1 233|r 156.040+2.690 t 231Pt 123.710£2.290 236Au 144.620£2.420 237Hg 135.120+2.280
15508 1906041530 T 2310s 156.380+2.830 234|r 163.370+2.830 232Pt 131.490+2.370 Au  152.180+2.620 Hg 142.600+2.470
15605 11.65041410 T 23205 165.050+2.900 T Ir  171.410£2.970 233Pt 137.820+2.420 189y 3635081520 T TPTI 147001010
1%70s  6.490+1.290 t 23305 172.450+3.010 1%8pt  32.000+1.670 t 234Pt 145.970+2.530 1 14Hg  30.980+1.350 + 3T 10.290+0.930 t
1%80s  -0.300+1.230 t Os 180.930£3.180 T 1s0py 56 420+1.520 235Pt 152.870+2.640 ®5Hg  27.580+1.310 t 4TI 7.630£0.860 T
1%0s  -3.060+1.090 t+  '®4r -0.370x1.000 + %Pt 19.100+1.470 t Pt  160.880+2.760 16Hg  22.440£1.200 t  Y°TI  3.760+0.840 t
100s  -7.440+1.060 t+  '®Ir -4.600+0.950 t Pt 15.770+1.330 + '%°Au  10.680+1.010 + ®'Hg 19.580+1.170 +  "®TI  1.370+0.900 t
®l0s  -9.850+0.940 t  ®r -6.910:0.840 t  °2Pt 10.900£1.200 t ’Au  6.300+1.020 +  ®®Hg 14.550+1.070 t YTl -2.370+0.840 t
1205 -13.930+0.800 ¥ I -10.840+0.820 t %Pt  7.960£1.150 t  %®Au  3.630:0.880 T  %°Hg 12.040+1.010 t  '8TI -4.310+0.910 t
1630s  -15.880+0.770 186 .12.850+0.730 t %Pt 3.37020.990 + ®°Au -0.570+0.850 t+ °Hg 7.430+0.830 t Tl -7.6100.920 t
1640s  -19.700+0.690 7y .16.570+0.750 t Pt  0.960£0.960 t  '°Au -2.840+0.720 t+ 'Hg 4.950+0.860 t 8T -9.220+0.930 t
16505 -21.270+0.630 168 .18.580+0.640 t Pt -3.410+0.900 +  'Au -6.830+0.740 t+  "?Hg 0.590+0.830 t 8T -12.410+0.960 t
16605 -24.980+0.580 19y .21.940+0.590 t 7Pt -5.430+0.890 +  '"2Au  -9.050+0.800 t Hg -1.760+0.780 ¥  %2T| -13.890+1.010
1670s  -26.350+0.630 70 .23580+0.630 t 8pt -9.790+0.780 + '®Au -12.680+0.710 T "Hg -5.700+0.700 ¥  ®TI -16.460+0.830
18805 -29.870+0.530 Ty .26.700£0.650 t Pt -11.650+0.740 + Au -14.440£0.600 t* ®Hg -7.410+0.660 £ 84Tl -17.330+0.800
1890s  -31.090+0.610 72)r  .28.030+0.620 10pt  .15.430+0.650 AU -17.510£0.570 +  '"®Hg -11.140+0.720 185T] -19.600+0.770
100s  -34.010+0.630 173 .30.850+0.580 17lpt  .17.270+0.670 176y -19.070+0.720 4y  -12.710+0.750 86T -20.670+0.690
1710s  -34.960+0.600 174y -31.790+0.610 172pt  .20.760+0.690 AU -21.940+0.710 1784y -15.960+0.750 87T -22.640+0.680
1720s  -37.640+0.580 175y -33.980+0.530 173pt  .22.230+0.640 178ay  -23.070+0.780 Hg  -17.140+0.810 1887 _23.280+0.710
130s  -38.280+0.600 176y .34.730+0.620 174pt  -25.350+0.590 AU -25.480+0.740 1800 -19.980+0.800 1897 _24.910+0.650
1740s  -40.520+0.620 7y -36.7200.580 175pt  -26.230+0.570 180Ay  -26.290+0.780 18l -21.140+0.840 1907 -25.240+0.600
1750s  -40.600+0.590 178 .37.050+0.680 176pt  -29.090+0.690 1BlAy  -28.540+0.790 182Hg  -23.710+0.860 91T -26.660+0.550
1760s  -42.580+0.640 179 .38.520+0.660 77pt  -29.860+0.670 1827y -29.170+0.740 1834y -24.340+0.660 1927 _26.760+0.700
770s  -42.540+0.680 180 _38.480+0.640 178pt  .32.220+0.680 183ay  -30.780+0.700 1844 -26.190+0.690 1937 -27.890+0.680
1780s  -43.960+0.650 18 .39.760+0.660 179t -32.600+0.740 184Ay  -31.000+0.670 185y -26.830+0.640 194T] -27.490+0.660
190s  -43.490+0.590 182)r .39.750+0.740 180pt  .34.490+0.710 185Au  -32.380+0.650 186y -28.640+0.580 1957 -28.500+0.700
18005 -44.420+0.630 183 .40.470+0.620 18lpt  .34.810+0.660 186y -32.490+0.690 187Hg  -28.900+0.690 1967 -27.870+0.620
1810s  -44.090+0.680 184y .39.720+0.650 182pt  .36.420+0.680 17Au -33.770+0.690 188Hg  -30.560+0.630 197T] -28.490+0.660
18205 -44.810+0.620 185)r  .40.420+0.590 183pt  -36.400+0.600 188Ay  -33.370+0.730 1894g  -30.140+0.660 1987 -27.560+0.640
1830s  -43.830+0.590 186)r  .39.490+0.650 184pt  -37.360+0.640 189Au  -33.970+0.620 190Hg  -31.490+0.560 1997 -28.020+0.620
1840s  -44.100+0.620 187y .39.730+0.550 185pt  -37.030+0.690 190Ay  -33.460+0.640 19149 -31.050+0.590 200T] _26.810+0.520
1850s  -42.730+0.570 188)r  .38.500+0.500 186pt  -38.160+0.640 1Ay -33.980+0.600 192Hg  -32.110+0.630 2017 _26.760+0.520
1860s  -42.830+0.540 189 .38.200+0.580 187pt  -37.380+0.680 192Ay  -33.110+0.640 19849 -31.300+0.630 202T) _25,560+0.540
1870s  -41.210+0.510 190 _36.720+0.560 188pt  _38.010+0.580 198Ay  -33.580+0.670 19449 -32.190+0.670 2037 _25.450+0.460
18805 -40.940+0.490 9% .36.580+0.560 189pt  -36.740+0.610 1%4Au  -32.260+0.660 1%5Hg  -30.990+0.680 204T] -24.000%0.450
18905 -38.710+0.580 192)r .34.790+0.570 190pt  .37.200+0.580 195Au  -32.310+0.680 1%6Hg  -31.620+0.610 205T] -23.600+0.380
19005 -38.510+0.560 199 .34.310+0.530 191pt  .35.790+0.600 1%6Au  -31.000+0.640 197Hg  -30.290+0.590 2061 _22.130+0.340
1910s  -36.170+0.480 19 -32.3000.520 192pt  -36.190+0.670 197Au -30.920+0.670 19%84g  -30.610+0.670 207T] -20.970+0.320



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
2087 .16.900+0.330 2%ph  -0.220+0.400 Z1gj  69.320+1.190 186At  20.82041.380 ¥ 2°°Rn  -4.0300.740 223rr 18.430+0.380
2097 .13.910+0.370 2%ph  4.370+0.550 232Bj  74.780+1.210 187at  17.010£1.320 ¥ 2°'Rn  -4.200£0.680 224 21.620+0.340
2107 .9.460+0.410 28ph  7.410+0.610 233gj  79.580+1.290 188At  14.750+1.270 + 2°°Rn  -6.380+0.570 225 23.740+0.340
21T .6.590+0.480 27ph  12.240+0.660 234Bj  85.430+1.340 189At  11.550#1.190  2%Rn  -6.470+0.550 226Fr - 27.150+0.290
212T| .2.040+0.580 218ph  15.430+0.730 25Bj  90.430+1.370 10At  9.210+¢1.030 2%Rn  -8.390+0.600 22TFr - 29.640+0.300
2137 1.130+0.540 2%ph  20.390+0.770 236Bj  96.770+1.490 1At 6.070£0.970 +  2%Rn  -7.980+0.480 228pr  33.270+0.390
214T|  5.900+0.550 220ph  23,790+0.900 237Bj  102.050+1.580 192At  4.100+¢1.040 t  2°Rn  -9.370+0.500 22%rr  36.080+0.410
215T]  9.450+0.660 221pp  28.780+1.010 238gj  108.810%1.660 198At 1.030+0.890 t  2"Rn  -8.780+0.410 20 39.910+0.470
216T|  14.350+0.700 222pp  32.530+1.000 239Bj  114.670+1.800 19t -0.380+0.870 t  2%®Rn  -9.930+0.390 Z1Er 42.870+0.480
217T| 18.140+0.780 223ph  37.850+1.000 2408 121.340+1.950 195At  -2.940+0.820 t  2%°Rn  -9.160+0.310 22 46.860+0.500
218T] 23.070+0.810 22%ph  41.810+1.010 178 196At  -4.210+0.730 2102n  -9.700+0.320 23 50.210+0.560
1o 225 Po 33.240+1.280 t o7 211 234

Tl  27.060+0.950 Pb 47.370+1.070 190 30.42041.290 At -6.430£0.740 t Rn  -8.860+0.290 Fr  54.550+0.590
220T| 32.270+1.000 226pp  51.560+1.070 180, D 19%8At -7.120+0.770 Z12Rn  -8.750+0.350 Z5Fr  58.020+0.600
217 36.310+1.130 227pp  57.300+1.120 181P° 258301270 T 1905 g 23040.640 23Rn  -5.790+0.420 Z6pr  62.510+0.680
222T| 41.780+1.150 228ph  61.870+1.220 mpo 23.060+1.330 T 2005 _g51040.680 22N -4.210+0.440 Z7Fr 66.320+0.750
2237 46.260+1.150 22%pp  67.880+1.260 183? ig'g;gig?g T 20p¢ 1004040620 215Rn  -1.100+0.490 Z8er  71.210+0.810
224T]  51.920+1.170 20ph  72.380+1.340 184 0 DS T 2020 11.18040.600 2152n  0.440+0.440 2%pr  75.220+0.870
225T|  56.640+1.250 2lpp  78.310+1.380 mspo 12'64Of1'310 T 285 1250040510 27Rn  3.940+0.540 29rr  80.650+0.930
26T 62.340+1.260 Z2pp  83.170+1.410 mpo 10.500+1.230 T 2045 15 39010.520 218Rn  5.430+0.440 241Fr  84.980+0.990
2271T| 67.490+1.300 23ph  89.450+1.500 187P° 6.840£1.160 T 2050 13 240+0.520 292n  8.870+0.430 22 90.890+1.020
28T  73.480+1.420 Z4pp  94.490+1.540 mpo 4'928:‘:1'138 T 200ar 1273040460 220Rn  10.680+0.460 243pr  95.870+1.150
2297 78.660+1.450 25pp  101.270+1.610 189Po 17301110 207513 370+0.400 22IRn  14.120+0.470 244y 101.590+1.350
20T] 84.620+1.540 2%ph  106.630+1.710 190P° 0-150£0.950 * 2085 15 59040.350 222Rn  16.240+0.450 188
231 237 Po -2.930+0.860 f 509 223 Ra 53.860+1.900 t

Tl 89.950+1.590 Pb 113.790+1.820 py 136040850 At -12.810+0.320 Rn  19.960+0.430 9R0  50.780+1790 1
27| 96.290+1.630 8pp 119.720+1.960 102 BSOS 210At  -11.800+0.350 22Rn  22.180+0.470 190 o
W7 10176061720  Z%Pb 126.74082.140 o0 0000870 2UAL 1170080.320  PRn  26.110:0.460 o0 4>-850£1.700 T
47| 108.570£1.790 Po  -8.:360+0.750 212at  -8.420+0.340 226Rn  28.570+0.450 Ra  42.800+1.610 f
235 1828j  7.510¢1.270 t+  '**Po -10.800+0.710 213 227 192Ra  38.240+1.590 t

Tl 114.380+1.820 1830 105 At -6.520+0.440 Rn  32.780+0.460 103
236 Bi  4.000+1.120 t Po -11.490+0.650 o4 228 Ra 35.230+1.370 t

TI  121.610+1.950 1840 196 At -3.230+0.430 Rn  35.570+0.550 104
B 12706082110 g 2200FLI70 T PO -13.730£0.650 21551 _1.1700.440 2930 40.080:0550 gt oL070:1320 T
238 Bi -0.940+1.080 1 Po -14.020+0.650 216 230 Ra 28.500+1.260 t

Tl 135.040+2.270 1860 108 At 2.390+0.510 Rn  43.070+0.630 196

Bi -2.670+1.020 1 Po -15.990+0.680 2750 248040440 BiRn 4753040 650 Ra 24.330+1.270 t

0pp 3513041210 t  ¥Bi  -5.520+0.980 t %P0 -15.890+0.680 2185 7‘89010' 470 232 50‘9 4010‘ 660 197Ra  22.230+1.170 t
pp  32.000+¢1.210 +  '®Bi -7.130:0.860 *  *®Po -17.420+0.650 219y, S pap 2D 1%Ra  18.710+1.140 t
72pp  26.810£1.170 +  Bj -9.450:0.770 t+  ?°Po -16.910+0.640 220 ¢ 10.300+0.480 234R” 55.710£0.730 19Ra  16.910+0.970 t
8pp  23.820+¢1.100 +  'Bi -10.820+0.790 + 2P0 -18.390+0.590 221At 13.950£0.540 235Rn 59.220£0.750 200Ra  13.780+1.000
"pp  19.020+1.000 t  '°'Bi -13.270:0.690 t *SPo -17.670+0.430 mAt 16.3700.630 236Rn 64.150:0.760 2lRa  12.680+0.890
1ph  16.420+0.980 t  12Bi -14.210+0.680 204pg  -18.830+0.610 223At 20.230£0.610 237R” 68.040£0.840 202Ra  9.540+0.810
®pp  11.870+1.070 t  '%Bi -16.240%0.630 205pg  -17.770£0.500 ZZAAt 22.970£0.630 mRn 73.330£0.930 25Ra  8.770+0.720
7pp  9.470+0.970 t  %Bi -16.810+0.640 206pg  -18.500+0.480 225? ggégfg'gig 2392” ;;i;gigg?g 24Ra 6.140+0.700
8pp  5.360£0.960 T  '%Bi -18.470:0.640 27pg  -17.210+0.380 ZzeAt DS sson D 25Ra  5.760+0.660
%p  3.360+1.080 t  9°Bji -18.770+0.620 208pg  -17.420+0.300 227 ¢ 34.160:0.600 mR” 87.650+1.100 208Ra  3.590+0.550
%0ph  -0.350+1.020 +  °7Bi -20.340+0.700 209pg  -16.440+0.310 228/: i;'gzgfg'%g 2422” gg'gggi‘;gg 207Ra  3.540+0.420
8lpp  -2.320£1.110 +  '8Bi -20.1000.740 20pg  -16.120+0.340 zngt 45.6900.740 243Rn 105.070+1.450 208Ra  1.730+0.450
182pp  -5.830+1.130 1998j  -21.260+0.650 2pg  -12.550+0.370 230 At 50' 18010'830 " T 2¥Ra  1.800+0.330
183pp  -7.310+1.010 200gj  .20.850+0.640 22pg  -10.340+0.390 231At o 192Fr  26.760+1.310 +  #°Ra 0.320+0.350
184pp  -10.120+0.980 201gj  .21.570+0.630 Bpg  -6.720+0.460 232 ¢ 54.060:0.840 198Fr 23.010£1.190 +  ??Ra  0.600:0.310
185ph  -11.410+0.890 2028} .21.020+0.500 24po  -4.470+0.380 233/: :g'gigfg'ggg 19 20.560+1.220 +  #?Ra -0.460+0.390
186pp  -14.110+0.890 203gj  .21.570+0.540 2%pg  -0.400+0.420 234At 67'80010'960 19%Fr  16.970£1.120 +  2°Ra  0.080+0.380
187ph  -15.340+0.760 204gj  .20.810+0.590 28pg  1.750+0.410 235At 72.13040.980 1%Fr  14.860+1.080 T 2“Ra  -0.100+0.430
18pp  .17.680£0.730 205gj  .21.000£0.510 A7po  5.760+0.460 236At 77.50041.070 197 11.730¢1.020 t  °Ra  2.3600.440
189pp  .18.290+0.690 206gj  .19.800+0.490 2%py  8.130%0.500 237 AI 81.98011. 160 198y 10.08040.950 ¥ '°Ra  3.230+0.480
190pp  -20.680+0.670 27} -19.850+0.400 2% 12.400£0.570 208, DO 99 7.310¢0.900 + #’Ra  5.770+0.560
191pp  .21.080+0.620 208gj .18.810+0.350 22%pg  15.020+0.640 239 U 87.840£1.250 20 6,110+0.840 T ?®Ra  6.650+0.430
192pp  -23.040+0.630 209j  .18.170+0.400 221pg  19.170+0.720 240/: ggg:giggg 2lpr 3.730:0.780 t  2°Ra  9.580+0.530
193pp  .23.210+0.660 210gj  .14.420+0.400 222pg  22.060+0.770 mAt 10437021 202er - 2.800+0.690 220Ra  10.500+0.460
199pp  -24.740+0.650 211gj  .11.920+0.370 22%pg  26.620+0.720 242 ¢ 104.370+1.500 03¢y 0.770+0.580 #2lRa  13.130%0.320
195pp  -24.470+0.690 212gj  .7.990+0.360 224pg  29.700+0.720 At 110.610+1.630 2045 0.090+0.700 222Ra  14.430+0.350
196pp  -26.050+0.740 213gj  .5.420+0.450 225py  34.400+0.760 18220 47.810+1.650 t  2%Fr -1.530+0.580 22Ra  17.440+0.370
197pp  -25.420+0.720 24Bj  -1.160+0.410 226pg  37.730+0.740 183Rn  44.720+1.600 t  2%°Fr -1.660+0.430 224Ra  18.890+0.340
198pp  .26.430+0.720 215gj  1.500+0.380 22Tpg  42.800+0.780 189Rn  40.080+1.620 t  27Fr -2.970+0.440 225Ra 21.980+0.260
199pp  -25.650+0.660 216gj  5.580+0.500 228pgy  46.450+0.880 185Rn  37.140+1.610 t  2%8Fr -2.880%0.370 226Ra  23.580+0.320
200ph  .26.470+0.670 217gj  8.550+0.560 22%pgy  51.620+0.910 18Rn  32.540+1.590 t  2%Fr -4.050+0.360 227Ra  27.030+0.280
201ph  -25.160+0.540 218gj  12.780+0.600 2%pg  55,530+0.990 187Rn  29.820+1.540 +  2Fr -3.600+0.340 228Ra  28.940+0.330
202pph  _25.870+0.610 2198j  16.000+0.690 Blpy  60.830+1.020 188Rn  25.620+1.460 t  Z'Fr -4.310+0.310 2%Ra  32.590+0.320
203ph  .24.520+0.550 220Bj  20.370+0.740 2Py 64.840+1.040 18920 23.390+1.360 t  2YFr -3.810+0.280 B0Ra  34.720+0.340
204ph  -25.000+0.570 221Bj  23.550+0.930 23pg  70.240+1.110 10Rn  19.430+1.290 t  Z%Fr -3.670%0.350 BlRa  38.510+0.350
205ph  .23.600+0.480 222gj  28.250+0.900 24py  74.610+1.140 1R 17.030£1.140 t  Z%Fr  -1.030%0.450 Z2Ra 41.000+0.370
205pp  -23.690+0.410 223gj  31.850+0.860 2%pg  80.410+1.180 192Rn  13.350+1.120 £  2Fr  0.360+0.430 2%Ra  44.940+0.430
207ph  -22.140+0.310 224Bj  36.650+0.850 2%pg  84.970+1.270 19¥Rn  11.31021.090 +  Z°Fr  2.960+0.540 Z4Ra  47.850+0.450
208ph  -21.490+0.340 2258j  40.510+0.910 2Py 91.230+1.380 19920 7.840+1.060 ¥  2YFr  4.450+0.480 Z5Ra 52.160+0.480
209ph  -17.430+0.340 226Bj  45.540+0.890 238py  96.110+1.440 1%Rn  6.300£0.980 +  Z®Fr  7.340+0.530 26Ra  55.190+0.540
2%ph  .14.750+0.360 227Bj  49.780+0.940 2°pg  102.800+1.530 19%Rn  3.160+0.920 2% 8.860+0.450 B7Ra  59.600+0.630
2llpp  -10.180+0.390 228Bj  54.930+1.040 2%pg  108.320+1.640 197Rn 1.910+0.860 2207 11.700+0.420 28Ra  63.010+0.660
212pp  .7.650+0.430 2298j  59.520+1.070 24Py 114.850+1.820 198Rn  -0.710+0.900 221pr 13.300+0.400 Z%Ra  67.820+0.720
23pp  -3,070+0.490 20Bj  64.850+1.160 19Rn  -1.550+0.780 222 16.450+0.400 240Ra  71.480+0.750
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2MRa  76.780+0.840 212Th  12.340+0.400 2%pa  75.050+0.560 ZINp  35.600+0.270 22%Am  43.480+0.870 22%BK  60.3701.220 t
22Ra  80.820+0.840 213Th  12.310+0.440 246pg  80.000+0.650 232Np  37.300+0.200 225Am  42.520+0.800 224K 59.910+1.110 t
28%Ra  86.610+0.910 2%Th  10.970%0.460 24'pa  83.990+0.820 Z3\p  38.000+0.220 226Am  43.050+0.660 225K 58.280+1.050 t
2¥Ra  91.190+1.070 215Th  11.000+0.390 248pa  88.800+1.030 234Np  39.970+0.200 2TAm  42.210+0.570 226K 57.850+0.970 t
2%Ra  96.830+1.270 216Th  10.120+0.400 201 Z5\p  41.070+0.260 228Am  42.710+0.590 227Bk  56.400+0.920 t
7 U 60.010+1.570 t 36 220 228
108 Th  12.000+0.470 202, Np  43.430%0.200 Am  42.190+0.510 Bk 56.390+0.870 t
Ac  31.74041.270 T, U  55.320%1.430 T 5 230 229
1997 2807041160 Th  12.210+0.470 20 565051300 Np  44.870+0.200 Am  42.850+0.460 Bk 54.980+0.740 t
2005, 25'90011'030 " Z19Th  14.180+0.490 204 48‘ 42011‘250 " Z8Np  47.410+0.200 BIAm  42.440+0.410 20BK  54.830+0.720
Dip. 22 87041 060 + 220Th  14.490+0.440 25, 4642041 160 + Z%Np  49.290+0.200 22Am  43.300+0.350 Bk 53.600+0.650
225. 21 01050.900 " 21Th  16.61040.420 20600 42 60041 090 " 240Np  52.250+0.200 Z3Am  43.130+0.330 2Bk 53.760+0.560
2035, 18'03010'850 + 222Th  17.020%0.350 207, 41'07011'050 + 2INp  54.250+0.200 24Am  44.350+0.310 23K 52.820+0.550
2ip.  16.660£0.810 + 23Th  19.220£0.330 28 3777040950 + 242Np  57.420%0.200 Z5Am  44.570+0.290 B4BK  53.190+0.490
550 1 4'33010'700 " 224Th  19.850+0.280 209, 36' 41010'9 g 23Np  59.860+0.200 26Am  46.060+0.210 5Bk 52.550+0.400
26pc  13.410+0.680 + 225Th  22.240£0.280 200 33 49040.880 + 24Np  63.39020.210 B7Am  46.650+0.230 6Bk 53.280+0.380
20750 11'32010'570 " 226Th  23.070+0.340 21y 32‘ 43010‘770 " 25Np  66.020+0.260 28Am  48.520+0.210 7Bk 52.990+0.360
287.  10.770+0.490 21Th  25.670+0.330 22 2977040740 s 246Np  70.080%0.310 Z9Am  49.490+0.200 288K 54.000+0.330
2005, 8;340:0 '450 228Th  26.720%0.250 213 29.060:0.650 s 247Np  73.010£0.410 240Am  51.610+0.220 2Bk 54.110+0.300
2050 §700+0.340 2%Th  29.610+0.270 24 2677040 630 248Np  77.490+0.510 24Am  53.010+0.200 2408k 55.560+0.240
Ain. 705040330 Z0Th  30.860£0.220 25 2624040610 249Np  81.010%0.620 242Am  55.550+0.240 241BK  56.050+0.200
212 DOSUPS ZTh  33.790£0.260 216 D Z0Np  85.410+0.750 283Am  57.140+0.240 242K 57.750+0.200
AC  6.980+0.350 932 U 24.200%0.530 o 243
o3 Th  35.420+0.260 7 208 Am  59.790+0.200 Bk 58.740+0.200
Ac  5.970+0.370 233 U 23.650+0.550 PU  62.440£1.340 T 545 244
4 Th  38.690+0.240 8 209 Am  61.750+0.200 Bk 60.760+0.210
Ac  6.180+0.340 24TH  40.69040.240 U 22.100+0.600 Pu  60.390£1290 1 25, g, 0500 930 258K 61.870+0.200
25A¢  5.810+0.390 235 DOSEDY 2%y 23.420+0.600 20py  56.760+1.200 T 47 DO 246 BOReRY
216 Th  44.150+0.250 220 11 Am  66.960+0.210 Bk 64.070+0.220
Ac  7.76020.460 236 U 23.060+0.580 Pu  54.910+1.180 t 48 247
7 Th  46.590+0.320 o1 12 Am  70.550+0.220 Bk 65.530+0.220
Ac  8.570+0.450 937 U 24.220+0.670 Pu  51.480£+1.110 t 49 248
g Th 50.380+0.380 222 13 Am  73.010+0.330 Bk 68.140+0.210
Ac  10.500+0.480 238 U 24.030%0.640 Pu  50.120£1.020 t 5 249
219 Th  52.930+0.410 23 214 Am  77.080+0.300 Bk 69.810+0.220
Ac  11.4200.370 230 U 25.700%0.530 Pu  47.170£0.960 t 5 250
20 Th 56.860+0.460 224 15 Am  80.170+0.410 Bk 72.980+0.250
Ac  13.740+0.510 240 U 25.450+0.470 Pu  45.940+0.880 t 5, 251
91 Th  59.850+0.450 225 216 Am  84.010+0.570 Bk 75.010+0.270
Ac  14.450+0.280 270 64.18040.530 U 27.020%0.420 Pu  42.960+0.800 t B2 78.520+0.220
222pc 16.790+0.330 2e27y, 67' 42010'520 226y 27.030+0.350 27py  41.85040.850 T 22Cm 77.500+1.460 T 2535 81' 110;0'320
23pc 17.950+0.350 2037 7231040 580 227y 28.930+0.310 28py  39.140+0.830 + °Cm  75.350+1.450 t Mgy 84.550+0.540
228p¢  20.430+0.360 26y, 75'83010'630 228  29.210+0.280 2%y 38.030+0.810 214Cm  71.630+1.370 t DAt
225pc 21.780+0.300 257, 81' ) 4010'730 229y 31.260+0.260 20p,;  35.920+0.810 25Cm  69.760+1.290 t  2°Cf 93.470+1.630 t
226pc 24.350+0.330 267, 85'28010'880 B0y 31.650+0.280 22lpy  36.420+0.890 28Cm  66.110£1.190 +  27Cf 91.030%1.590 t
2Tac 25.980+0.330 27 90' 410; 1'080 By 33.820+0.220 222p,  35.560+0.850 27Cm  64.310+1.170 t  28Cf 86.710+1.560 T
228pc  28.850%0.220 e 32y 34,570+0.210 22py  36.280+0.820 28Cm  60.660+1.140 t  2°Cf 84.350+1.510 t
229Ac  30.780+0.280 26py  32.870+0.940 t  °U  36.980+0.220 24py  35.420+0.740 2%cm 58.980+1.160 t  22°Cf 80.130+1.450 t
Z0ac  33,750+0.320 27pa  30.080+0.840 t  B4U  38.120£0.240 225p,  36.470+0.620 220cm  55.710+¢1.120 t  22'Cf  77.640+1.550 t
BIac  35.850+0.230 208pgy  28.730+0.860 t  2%U  40.920+0.220 226py  35,600+0.530 2lcm  53.780+1.190 t  22Cf 73.860+1.460 t
Z2pc 39.180+0.290 9pa  26.130+0.750 t  BOU  42.440£0.200 2Tpy  36.680+0.470 22Cm  51.170¢1.120 £  22°Cf 71.500%1.370 t
B3¢ 41.610£0.320 20pg  25.250+0.680 t  2%’U  45.380+0.200 228py  36.140+0.490 22ZCm 51.230:1.040  ?%Cf 68.210+1.320 t
B4ac 45.110+0.330 2pa  22.920+0.650 t 28U 47.340+0.200 229p,  37.480+0.390 224Cm  49.700+0.980 225cf  67.650+1.210 t
B5Ac 47.990+0.350 22pg  22.170+0.530 t %0  50.640£0.200 Z0py  37.100+0.370 225Cm  49.790+0.920 226Cf  65.500+1.130 t
Z6Ac  51.850+0.430 213pa  20.210+#0.530 + 2%  52.770+0.200 Blpy  38.430+0.300 226Cm  48.310+0.840 227cf  65.110+1.080 t
BTac 54.800+0.480 2%a  19.860+0.530 T  %*U  56.230£0.270 22p,  38.320+0.220 227Cm  48.880+0.730 228Cf  63.080+1.080 t
Z8ac  58.810+0.530 2%pa  18.330+0.510 t  2*2U  58.800+0.240 33py 39.970+0.220 228Cm  47.460+0.710 229cf  63.080+0.920
Z9ac  62.150+0.540 21%pg  17.850+0.400 23y 62.720+0.270 Z4py  40.220+0.250 29Cm  47.980+0.620 20cf  61.000+0.880
240ac  66.610+0.580 27pa  16.910+0.510 %4y 65.440%0.320 Z5py 42.170+0.250 2Cm  46.780+0.590 BIcf  60.810+0.830
#Iac 70.140+0.650 218pg  18.180+0.510 25 69.850+0.380 26py  42.820+0.210 21Cm  47.410+0.520 232cf  59.110+0.740
242pc 75.150+0.670 2%pg  18.430+0.500 246y 72.930+0.450 Z7py  45.100+0.200 22Cm  46.530+0.450 3¢t 59.210+0.690
23pac 79.070£0.700 22%p3  19.800+0.500 247y 77.73020.550 Z8py  46.140+0.200 23Cm  47.330+0.460 B4Cf  57.840+0.650
244pc  84.470+0.800 221pa  19.900+0.600 248 81.400+0.730 2%y 48.610+0.200 24Cm  46.730+0.380 5cf  58.180+0.590
2%5pc 88.960+0.970 222pg  21.720+0.420 29y 86.0600.870 240py  50,150+0.200 25Cm  47.910+0.340 B6Cf  57.090+0.520
2467c  94.240+1.150 22pa  21.990+0.430 210 241py  52.970+0.200 26Cm  47.690+0.310 BIct  57.750+0.490
224 Np 46.130+1.080 T o4 037 238
102 Pa 23.660+0.370 o1 Pu  54.680+0.200 Cm  49.110+0.290 Cf 57.050+0.440
Th  67.430+1.970 T s Np 43.030+1.000 T 43 238 239
19371 6378041850 Pa 24.190+0.370 22Ny 41.64050.890 1 Pu  57.730+0.200 Cm  49.280+0.280 Cf 57.990+0.380
1o, 58'730;1'770 + 225pg  26.060+0.290 213y 39'01010'860 + 244py  59.780+0.200 2Cm  51.090+0.240 20cf  57.750+0.320
1957, 55'19011'570 " 22'pa  26.920+0.310 214Np 37.970;0.760 " 25py  63.210+0.200 2Cm  51.710£0.200 24cf 59.080+0.290
167, 50'3 40;1'5 10 1 228pg  28.940+0.250 215Np 35'50010'7 a0 + 246py  65.500+0.220 241cm  53.690+0.200 242cf  59.270+0.200
1971, 47'200;1'520 " 22%pg  30.010+0.300 mNp 34.460;0.680 + 247py  69.400£0.270 22Cm  54.810+0.200 43¢t 60.850+0.200
187, 42'65011' 190 + 2pg  32.220+0.280 217Np 32'35010'700 + 248py  72.010+0.380 2Cm  57.230+0.200 244cf  61.450+0.210
S 40'010;1'290 " 231pa  33.440+0.260 mNp 31'200;0'680 " 249py  76.340+0.430 2%Cm  58.420+0.200 245cf  63.380+0.220
2007, 35'97011'250 + 22pg3  35.910+0.230 szp 29'69010'730 + 30py  79.600+0.510 2%Cm  60.980+0.200 246Cf  64.1300.230
201 DS B3pa  37.480+0.220 oo ” DS lpy  83.840+0.660 246Cm  62.590+0.200 247ct  66.190+0.250
Th 33.900£1.120 t  , Np  30.400+0.690 247 248
202 Pa  40.310+0.200 o1 o4 Cm  65.520+0.200 Cf 67.3200.250
Th 30.110+1.060 f Np 29.840+0.780 Am  60.420£1.140 T 44 249
203 Pa 42.280+0.200 222 215 Cm  67.330+0.200 Cf  69.790+0.260
Th 28.410+0.950 T g Np  30.700+0.740 Am  57.290£1.110 T 49 250
204 Pa 45.290+0.260 223 216 Cm  70.770+0.200 Cf 71.190+0.300
Th 2484080940 % 5y, T oo Np 30.360+0.710 Am . 55.5500.980 T 2500 75 06040 240 BICE 7490050310
25Th  23.770£0.840 ¥ 59 DO 22%Np  31.520+0.600 27Am  52.51040.990 t 55 DSy 252 BSeRY
206 Pa 51.040+0.320 225 218 Cm  76.870+0.280 Cf 75.830+0.300
Th 20.890+0.730 g9 Np 31.160+0.510 Am  50.790£1.000 T s, 253
2071h  20,080+0.750 Pa 53.510+0.330 26Np  32.210+0.440 29Am  48.12041.000 Cm  79.560+0.370 Cf  79.240%0.210
208 DS 240pa  57.100+0.360 207 DY 220 S 255Cm  83.300%0.550 4ct  81.530+0.320
Th  17.460+0.670 21p,  59.960+0.400 Np 32.260+0.390 Am  46.400+0.940 T 250 84 83040 520
209Th  16.900+0.550 22p, 4'00010' 400 228Np  33.570+0.370 221Am  44.080+1.050 t 2?°Bk 68.830+1.300 t RN
20T 14.750+0.550 203p,, 67' 12010' 430 22%\p  33.880+0.310 222Am  44.290+0.970 t  ?'Bk 65.350+1.360 t 2?°Es 78.250+1.430 t
2Th  14.330%0.430 DU Z0Np  35.240+0.290 225Am  43.280+0.930 t ?*?Bk 63.130£1.270 t ?*°Es 77.170+1.280 t

244Pa

71.620+0.500



Isotope

Mass Excess

Isotope Mass Excess

Isotope Mass Excess

Isotope Mass Excess

227Es
ZZSES
229ES
230ES
231ES
232Es
233ES
234ES
235ES
236ES
237ES
ZBE!ES
239Es
240ES
241ES
242ES
243ES
244Es
245ES
246ES
247ES
248ES
249ES
ZSDES
251Es
252ES
253ES
254ES
255ES
256Es

222Fm
223Fm
224Fm
225Fm
226Fm
227Fm
228Fm
229Fm
230Fm
231Fm
232Fm
233Fm
234Fm
235Fm
236Fm
237Fm
238Fm
239Fm
240Fm
241Fm
242Fm
243Fm
244Fm
245Fm
246Fm
247Fm
248Fm
249Fm
250Fm
251Fm
252Fm
253Fm
254Fm
255Fm
256Fm
257Fm

231Md
232Md
233Md
234Md
235Md
236Md
237Md
238Md

75.050£1.230
74.070+1.240
72.060+1.140
71.390+1.060
69.270+0.970
68.620+0.900
66.860+0.850
66.520+0.770
65.120+0.740
65.010+0.700
63.850+0.630
64.110+0.590
63.330+£0.530
63.930+0.470
63.550+0.430
64.590+0.310
64.660+0.220
65.840+0.200
66.350+0.200
67.930+0.230
68.530+0.220
70.270+0.240
71.260+0.270
73.460+0.290
74.690+0.390
77.300+0.340
78.840+0.300
81.950+0.200
84.100+0.310
87.160+0.480

101.240+1.820 *

98.310£1.770
93.860+1.660
90.870+1.600
86.970+1.500
85.920+1.390
83.220+1.390
82.270+1.300
79.580+1.280
78.870£1.150
76.290+1.060
75.570+1.010
73.380+0.930
73.010+0.840
71.160+0.840
70.970+0.800
69.410+0.720
69.600+0.670
68.470+0.590
68.940+0.560
68.270+0.420
69.180+0.340
68.860+0.290
69.960+0.270
70.110+0.260
71.540+0.260
71.820+0.270
73.410+0.280
74.140+0.260
76.180+0.340
77.010+0.370
79.520+0.370
80.750+0.280
83.720+0.250
85.630+0.300
88.380+0.400

89.290+1.400
88.110+1.280
85.470+1.210
84.320+1.130
82.090+1.030
81.280+0.990
79.350+0.970
78.760+0.910
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239Md
240Md
241Md
242Md
243Md
244Md
245Md
246Md
247Md
248Md
249Md
ZSDMd
251Md
252Md
253Md
254Md
255Md
256Md
257Md
258Md

ZZBNO
229N0
230N0
231N0
232N0
233N0
234N0
235N0
236N0
237N0
238N0
239NO
240N0
241N0
242N0
243N0
244N0
245N0
246N0
247N0
248N0
249N0
ZSONO
251NO
252N0
253N0
254N0
255N0
ZSGNO
257N0
258N0
ZSQNO

236Lr
237Lr
238Lr
239Lr
Z40Lr
241Lr
242Lr
243Lr
244Lr
245Lr
246Lr
247Lr
248Lr
249Lr
250Lr
251Lr
252Lr
253Lr
ZSALr
255Lr
256Lr
257Lr

77.130+0.810
76.960+0.740
75.710+0.700
75.880+0.570
75.100+0.500
75.610+0.460
75.210+0.430
75.940+0.380
75.950+0.350
77.060+0.360
77.190+0.310
78.520+0.240
79.080+0.280
80.720+0.300
81.450+0.370
83.660+0.290
84.760+0.210
87.480+0.200
89.080+0.230
91.550+0.370

107.660+1.870
106.050+1.710
102.690+1.670
101.020+1.610
97.830+1.540
96.600+1.440
93.520+1.340
92.340+1.250
89.670+1.190
88.780+1.140
86.450+1.100
85.790+1.030
83.810+0.920
83.510+0.880
81.960+0.750
82.020+0.670
80.830+0.630
81.260+0.580
80.500+0.530
81.090+0.480
80.780+0.480
81.740+0.420
81.610+0.330
82.770+0.260
82.930+0.250
84.470+0.310
84.900+0.320
86.970+0.290
87.820+0.280
90.240+0.240
91.560+0.220
94.040+0.340

101.730+1.400
98.990+1.340
97.690+1.260
95.290+1.210
94.280+1.120
92.170+1.050
91.580+0.930
89.910+0.830
89.570+0.800
88.300+0.760
88.380+0.690
87.460+0.640
87.730+0.620
87.270+0.550
87.970+0.460
87.670+0.380
88.430+0.350
88.500+0.280
89.740+0.330
90.030+0.320
91.860+0.320
92.400+0.300

T
+

—+ — — —+

HoH — — —+ — —+ —+

-+ =+ =+ =+ =+ —+ —+ —+ —+

258Lr
259Lr
260Lr

233Rf
234Rf
235Rf
236Rf
237Rf
238Rf
239Rf
240Rf
241Rf
242Rf
243Rf
244Rf
245Rf
246Rf
247Rf
248Rf
249Rf
ZSORf
251Rf
252Rf
253Rf
254Rf
255Rf
ZSGRf
257Rf
258Rf
259Rf
ZGORf
261Rf

242Ha
243Ha
244Ha
245Ha
24GHa
247Ha
248Ha
249Ha
ZSOHa
251Ha
252Ha
253Ha
254Ha
255Ha
256Ha
257Ha
258Ha
259Ha
260Ha
261Ha
262Ha

24059
2415

24239
243Sg
244Sg
24SSg
2468g
247Sg
ZASSg
2495g
ZSOSg
25189
25259
253Sg
254Sg
ZSSSg
ZSGSg
257S

25889
2595g

ZGOSg

94.530+0.330
95.860+0.200
97.990+0.280

121.010+1.890
117.320+1.820
115.620+1.680
112.070+1.620
110.360+1.570
107.210+1.480
105.850+1.380
103.100+1.310
101.950+1.250
99.550+1.110
98.840+1.020
96.780+0.970
96.350+0.930
94.730+0.870
94.650+0.810
93.420+0.790
93.540+0.710
92.810+0.600
93.350+0.530
92.650+0.490
93.310+0.430
93.080+0.460
94.180+0.380
94.230+0.380
95.750+0.390
96.000+0.380
98.150+0.300
99.130+0.250
101.010+0.200

111.490+1.390
108.960+1.290
107.850+1.240
105.700+1.180
104.920+1.130
103.150+1.080
102.750+1.020
101.370+0.940
101.230+0.810
100.340+0.720
100.470+0.680
99.680+0.630
100.040+0.660
99.660+0.570
100.520+0.520
100.260+0.480
101.500+0.500
101.770+0.330
103.560+0.250
104.290+0.200
105.590+0.250

127.000+1.830
125.160+1.750
121.990+1.650
120.430£1.570
117.510+£1.510
116.320+1.460
113.820+1.380
112.880+1.330
110.790+1.280
110.240+1.170
108.600+1.040
108.290+0.940
107.000+0.890
107.040+0.830
105.940+0.850
106.170+0.800
105.550+0.730
106.090+0.630
105.550+0.580
106.800+0.480
106.720+0.280
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261Sg
26259
263Sg

251NS
252Ns
253NS
254NS
ZSSNS
ZSGNS
257NS
ZSSNS
ZSSNS
ZGONS
261NS
262NS
263NS
264Ns

24045
281yg
242
24344
2446
2455
24645
247
24845
2494¢
25045
251pg
25244
25344
25445
25545
25645
2574
25845
25944
26045
261pg
26244
263
26445
26545

256Mt
257Mt
258Mt
259Mt
260Mt
261Mt
262Mt
263Mt
264Mt
265Mt

108.260+0.300
108.410+0.200
110.090+0.200

118.180+1.230
117.480+1.170
116.090+1.100
115.820+1.110
114.590+1.050
114.570+1.010
113.640+0.880
113.900+0.780
113.370+0.650
114.270+0.430
113.940+0.320
114.900+0.220
115.440+0.200
116.740+0.200

154.570+2.490
151.910+2.390
147.920£2.260
145.660+2.160
141.980+2.130
139.940+2.080
136.570+2.000
134.880+1.930
131.910+1.870
130.500+1.760
128.000+1.620
127.030+1.500
124.820+1.450
124.010+1.370
122.320+£1.370
121.920+1.300
120.440+1.260
120.110+1.160
118.900+1.040
119.180+0.880
118.290+0.610
118.940+0.540
118.030+0.370
119.380+0.200
119.540+0.200
120.990+0.200

131.560+1.520
129.770+1.420
129.160+1.320
127.960+1.140
127.880+0.840
126.750+0.730
126.820+0.620
126.300+0.360
127.270+0.200
127.570+£0.200
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